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ABSTRACT 
The mid day meal is a popular school lunch or school meal program. This 
program is also known as "noon-meal program". As the name indicates, 
the children attending elementary sections of school are the chief 
beneficiaries. Supply of one supplementary meal is the main purpose of 
this program. The reason why the mid day meal scheme was started was 
that the home diets of these children are often inadequate from the 
nutritional point of view. Many children especially in rural areas, come to 
school partly hungry and some even on an empty stomach, trekking long 
distances. They will therefore, hardly be able to concentrate on the 
studies and benefits from the education, which is being provided at great 
cost to the exchequer. Under nutrition during any period of childhood, 
even for relatively short term episodes, can have negative effects on the 
cognitive development thus leads to poor school performance among 
children. 
School meals are a good way to channel vital nourishment to poor 
children and having a full stomach also help them to concentrate better on 
their lessons. The present study entitled "The Impact of Mid Day Meal on 
the Nutritional Status and Academic Achievement of School Children In 
Aligarh City" is categorized into six chapters. The first chapter of 
"Introduction" focuses on the concept of school children, brief history of 
mid day meal and its present scenario, the concept of nutritional status 
and its determinants along with the academic achievement of school 
children in detail. The second chapter i.e. "Review of Literature" 
describes the various studies done in the field of mid day meal scheme, 
nutritional status and academic achievement of school children in India 
and abroad. The studies related to the impact of mid day meal on 
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nutritional status and academic achievement of school children were also 
included in this chapter. The in depth knowledge about the findings on 
the related issues forms the data base for analyzing in the later chapter of 
the research documentation. 
The third chapter of "Methodology" provides details of various 
techniques adopted for carrying out the research, detail information of 
study locale "Aligarh City". The present study was carried out in five 
government primary schools (Mid Day Meal (MDM)) and five public 
primary schools (Non-Mid Day Meal (NMDM)) in which children of 
same socio-economic status were studied. The study was undertaken 
among 600 school children (300 Mid Day Meal (MDM) school children 
and 300 Non-Mid Day Meal (NMDM) school children) aged 6 to 14 
years studying in Ilnd to Vth class in the selected government primary 
and private primary schools of Aligarh city. The study is exploratory in 
nature. The various trends, techniques of data collection and 
interpretation were done in the light of desired objectives. Various steps 
of methodology are postulated as under: 
Locale of the study 
Research Design 
Sample selection 
Methodology 
Anthropometric examination 
Grading growth status 
Clinical examination 
Energy and protein estimation 
Analysis of data 
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The fourth chapter of "Results" includes the research findings 
based on the tabulated data collected from the field. 
In the fifth chapter of "Discussion" analysis and interpretation of 
tabulated data in previous chapter (chapter four) was discussed in the 
light of review of literature (chapter two) for studying the effect of 
variable i.e. mid day meal on nutritional status and academic achievement 
of school children. 
Lastly, chapter sixth "Summary and Conclusion" summarizes the study 
and draws conclusion from the results and the discussion. 
OBJECTIVES OF THE STUDY 
1. To study the impact of Mid Day Meal on the nutritional status of 
school children (6-14 years). 
2. To study the impact of Mid Day Meal on the academic 
achievement of school children (6-14 years). 
3. To assess the quantity of Mid Day Meal provided in each 
selected school. 
4. To assess the quality of Mid Day Meal provided in each selected 
school. 
HYPOTHESIS 
The present study is based on the following hypothesis: 
1) There is no significant impact of Mid Day Meal on the 
nutritional status of school children. 
2) There is no significant impact of Mid Day Meal on the 
academic achievement of school children. 
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FINDINGS OF THE STUDY 
Height and Weight of MDM and NMDM School Children: 
The mean age of MDM school going children was recorded as 
10.36 years which was more in boys (10.72 years) as compared to girls 
(10.05 years) and the mean age of NMDM school children was recorded 
as 11,65 years which was 11.73 years in boys and 11.59 years in girls. It 
was astonishing to note that not even a single child was found in the age 
group of 6 and 7 years in NMDM school. 
The study has indicated that the mean height of MDM boys was 
consistently lower than CDC standard differing from 5.34 cm to 11 cm 
from 7 to 14 years. Compared with CDC standard, the boy's stature 
differed from 92.63 to 95.83%, except in age 6 the height of boys was 
found to be 0.29 cm taller than CDC standard (115.71cm). The height of 
girls was also lower than well to do girls of CDC differing from 4.47 cm 
to 11.01 cm across all ages and showed 92.75 to 96.33% of CDC standard 
statures. The NMDM boys of present study were shorter by 3.5 cm to 
8.31 cm from 9 to 14 years and were measuring 94.93 to 98.54% of CDC 
standard. The NMDM girls were found shorter by 1.27 cm to 6.79 cm 
from 8 to 14 years and the difference was measured from 95.29 to 
98.98%. 
Results on weight of MDM boys indicated that the mean weight of 
MDM boys was found lighter than CDC well to do boys differing about 
3.8 kg to 15.05 kg across all the ages and weighed about 64.66 to 81.73%) 
of CDC standard. The mean weight of NMDM boys was marginally 
better than MDM boy's ranges from 0.47 kg to 11.75 kg. The mean 
weight of MDM girls was also lower than well to do CDC girls differing 
from 5.05 kg to 14.4 kg across the ages and they weighted 64.65 to 
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79.76% of CDC standard. Mean weight of NMDM girls was marginally 
better than MDM girl's ranges from 0.8 kg to 11.15 kg. 
Nutritional Status of MDM and NMDM School Children: 
Stunting (Height-for-age) 
For assessing the nutritional status for each group by sex, the 
weight and height measurements were converted into height-for-age 
(stunting) and BMI-for-age (thinness) for each child into different 
nutritional grades. The percentage of MDM boys showing normal height-
for-age after statistical analysis was found 24.63% with 75.37%) stunted 
children. In case of NMDM boys the total prevalence was found to be 
lower than the MDM boys (54.08%) with 45.92%) normal children. In 
case of girls of 6 to 14 years 25.32% MDM girls and 41.81% NMDM 
girls were found to be in the normal grade with 74.69%) MDM girls and 
59.39%o NMDM girls in stunted category. 
The age wise analysis revealed that for MDM boys, a higher rate of 
prevalence of stunting was observed in age group 9 to 11 years and for 
NMDM boys in 6 to 8 years. In MDM and NMDM girls the highest 
prevalence of stunting was observed in age group 12 to 14 years. On 
comparison of overall prevalence of stunting between boys and girls, the 
boys of MDM school showed a high prevalence of 75.37%) than MDM 
girls (74.68%)). The case was found reverse in NMDM children where the 
girls were more stunted than boys. The differences regarding the 
prevalence of stunting between MDM and NMDM school children was 
found significant thus our first hypothesis that there is no impact of mid 
day meal on nutritional status of school children was accepted in the 
present study. 
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Thinness (BMI-for-age) 
The result relating to prevalence of thinness (BMI-for-age) in boys 
revealed that only 10.86% MDM boys and 20.74% NMDM boys were in 
normal range with 32.60% and 51.85% thinness and 56.54% and 27.41% 
severe thinness in MDM and NMDM boys, respectively. When the 
prevalence for all ages were considered together, the overall prevalence 
was found to be highest for 6 to 8 years in boys of MDM school with 
94.12% and in NMDM boys in age group 12 to 14 years with 81.33%. 
The analysis showed that in case of MDM girls, the total 
prevalence was found 77.17% which was a little higher than the 
prevalence in NMDM girls (76.36%). The age wise analysis revealed that 
a higher rate of prevalence of thinness was observed in older girls (12 to 
14 years) of MDM school (84.45%) but in NMDM girls it was in age 
group 9 to 11 years (77.78%). 
On comparison between boys and girls of MDM and NMDM 
schools the overall prevalence of thinness showed that the prevalence was 
higher in MDM school children (82.66%)) than NMDM school children 
(77.67%). 89.14% of MDM boys and 79.26% of NMDM boys were 
found under nourished and the percentage was found lower in case of 
girls of both schools i.e. 77.17% in MDM girls and 76.37% in NMDM 
girls, respectively. 
The higher proportion of malnutrition in children of both types of 
school was observed in the study but the prevalence percentage was 
found higher in MDM school children and the difference in the 
prevalence of thinness in MDM and NMDM children was found 
insignificant. The hypothesis that there is no impact of mid day meal on 
nutritional status of school children was rejected in the present study. 
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Prevalence of Nutritional Deficiency in MDM and NMDM School 
Children: 
Statistical analysis on the prevalence of nutritional deficiencies 
among school children showed that an overall prevalence of 47.67% of 
anemia in MDM children with 47.83% in boys and 47.54% in girls where 
as in NMDM boys it was 39.25% and 30.31% in NMDM girls with an 
overall prevalence of 34.34%). The total prevalence of vitamin C 
deficiency signs in MDM school children was found to be 57.34%) with 
59.43%) in boys and 55.56%) in girls. In case of NMDM children the 
overall prevalence was 50%) with 56.30%o in boys and 44.89%) in girls. 
The prevalence of vitamin A deficiency was lower than anemia and 
vitamin C clinical signs. 49.28%) boys and 40.13%) girls of MDM school 
were found with vitamin A deficiency signs with an overall prevalence of 
44.34%. In case of NMDM children the overall prevalence was found to 
be 38.34%) with 40%) in boys and 36.97%) in girls. The signs of vitamin B 
complex deficiency like angular stomatitis and chieliosis were observed 
in 42.66% children of MDM school. In boys the prevalence was 47.83% 
higher than those of girls (38.27%)). The overall prevalence of vitamin B 
deficiency in NMDM children was 35.67%o with 34.08%) in boys and 
36.97%) in girls. Data analysis revealed that 38.34% MDM children and 
34.67%) NMDM children had shown clinical signs of dental caries. 
Academic Achievement of MDM and NMDM School Children: 
The data analysis relating to the academic achievement of both 
MDM and NMDM school boys indicates that in 2010 and 2011, majority 
of the MDM boys obtained grade C (40.57% in 2010 and 34.78% in 
2011). In 2010, 26.08% boys obtained grade B and 14.49% obtained 
grade D but it 2011, the grade B achievers decreases to 22.46% where as 
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grade D achievers increased to 29.71%, thus showed a decrease in the 
academic achievement of MDM boys . In NMDM boys 51.85% obtained 
grade B (55-69%)) in annual exam of 2010 and 56.29%) obtained grade A 
i.e. above 70% in annual exams of 2011 and in 2010, 51.85% NMDM 
boys obtained grade B but in 2011 only 26.66%) of boys obtained grade 
B, thus showed an improvement in academic achievement. On the basis 
of finding our second hypothesis that there is no significant impact of mid 
day meal on academic achievement of school children was accepted in 
the present study. 
In case of academic achievements of girls, majority of MDM girls 
obtained grade C in annual exam of 2010 as well as of 2011. Also the 
percentage of grade A achievers increased from 9.87%) to 12.34%o and 
grade B achievers from 19.75% to 27.16% from 2010 to 2011. In NMDM 
girls in 2010 the grade A achievers were 34.54%) that decreases to 
32.12%) in 2011 where the percentage of grade B achievers increases 
from 35.75%) to 42.42%) in preceding years (2011). Thus the hypothesis 
that there is no significant impact of mid day meal on academic 
achievement of school children was rejected in the present study. 
Quality and Quantity of Mid Day Meal: 
Discussing the quality of mid day meal food items (raw) the study 
noticed that 3 MDM schools were providing good quality of rice, 2 
schools were providing good quality of daiia and only 1 school was 
providing good quality of pulses (dal). In 2 schools dalia and dal/ chawal 
were not included in the menu of mid day meal. Only 1 school used 
average quality of soya bean in the preparation of tahiri. The average 
amount of energy and protein supplied by mid day meal per day per child 
was calculated as 280.33 kcal of energy and 9.12 gm of protein. It was 
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observed that the tahiri was the most repeated item of mid day meal 
menu. 
The observations of the study on mid day meal revealed that 
78.34% MDM children (78.98% boys and 77.78% girls) always eat mid 
day meal followed by 12% (12.33% boys and 11.72%) girls) sometimes 
and 9.66% (8,69% boys and 10.50% girls) never eat mid day meal. 
Maximum 47% of MDM children always like prepared mid day 
meal out of which 44.92% were boys and 48.72% were girls. 28% 
children sometimes like mid day meal with 30.43%) of boys and 25.92%) 
of girls and 25% children never like mid day meal prepared in schools. 
Regarding the feeling of fullness 57% children were always feel full 
stomach, 18% sometimes feel full stomach and 25%) never feel full 
stomach after eating mid day meal. 
The study also discussed the relationship of nutritional status and 
academic achievement with the social factors of MDM children. The 
findings show that an increase trend was noticed in nutritional status of 
MDM children as the income decreased. The prevalence of under 
nutrition in the income group of Rs.3000 to Rs,6000 was the highest in 
comparison to other income groups. It was found that relatively high 
percentage (84.80%)) of children of homemaker mothers were found with 
poor nutritional status against 67.57% children of working mothers. 
The study also found that the children of nuclear family were more 
under nourished than those of children of joint family. A decreasing trend 
was noticed in the prevalence of under nutrition and standard of living 
and personal hygiene. The children who had high living index and good 
personal hygiene were less under nourished. 
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The results on the relationship of quality of mid day meal and 
nutritional status indicates that the children who received good quality of 
food items in their respective schools had better nutritional status against 
those who received poor quality of meal. The study noticed that the 
protein and energy content in mid day meal had an insignificant impact 
on nutritional status of MDM school children. The prevalence of under 
nutrition (thinness) after eating of mid day meal showed an increasing 
trend from never eaters to the regular recipients of mid day meal. The 
data indicates that the children who never had likeness toward mid day 
meal showed better nutritional status than those who always and 
sometimes liked the mid day meal. 
The study noticed that the highest prevalence of under nutrition 
was found in children with vitamin A deficiency followed by children 
having dental caries, anemia, vitamin C deficiency signs and lowest in 
children with vitamin B complex deficiency. 
The data analysis on the relationship of academic achievement and 
social factors of MDM school children revealed that the academic 
achievement increases with the increase in income of the family. The 
academic achievement of children having working mothers was found 
better than the children of home maker mothers. The reason may be that 
due the financial improvement the children could get better educational 
facilities. The children who belong to the joint family have better 
academic achievement than those who belongs to the nuclear family. 
The quality of mid day meal did not showed any specific impact on 
the academic achievement of MDM school children but the quantity of 
mid day meal had a significant impact on the academic achievement of 
MDM school children. The children who sometimes and never eat mid 
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day meal showed better academic achievement than those who always eat 
mid day meal in school. Children who always liked mid day meal showed 
better academic achievement. Children who sometimes feel full stomach 
showed good academic achievement than those children who always and 
never feel full stomach. The study showed that the children who had poor 
nutritional status showed lower academic achievement. The prevalence of 
any kind of nutritional deficiency like anemia, vitamin C deficiency, 
vitamin B complex deficiency, vitamin A deficiency and dental caries 
showed lower academic achievement in MDM children. 
The observations of the present study suggest that the mid day 
meal is not making any appreciable impact on the nutritional status and 
academic achievement of MDM school children. Majority of MDM 
children are stunted and thin and were suffering from various nutritional 
deficiencies. The academic achievement of these children is not 
increasing with the increase in class. The children are not satisfied with 
the world largest feeding program i.e. Mid Day Meal Scheme just 
because of monotonous menu, tasteless food, unhygienic conditions etc. 
The appalling state of health of school children as revealed in this study 
emphasizes the need for establishment of proper mid day meal machinery 
where the regulators and conductors of this scheme would be the people 
from grass root level. For improving the academic achievement better and 
innovative teaching methods should be adopted by teacher during 
teaching learning process. 
KEY FINDINGS: 
• In the present study, both MDM and NMDM boys were found 
shorter than CDC standard, but the difference in height were not 
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very large in NMDM boys as compared to the difference in height 
of MDM boys to that of CDC standard. 
• The results of this study indicate that the MDM girls and NMDM 
girls were shorter than well to do girls of CDC standard at overall 
ages but the MDM girls was much shorter when compared with 
CDC standard. 
• The weight of MDM and NMDM boys was found to be lighter 
than CDC standard across all ages. 
• The weight of MDM school girls was lighter than CDC well to do 
girl children and NMDM girls were also lighter than CDC girls but 
the difference was lower the MDM girls. 
• The maximum number of MDM boys and MDM girls were found 
stunted as compared to NMDM boys and NMDM girls. 
• The number of stunted girls was higher in both MDM and NMDM 
schools than the number of stunted boys. 
The maximum number of MDM boys and MDM girls were 
suffering from under nutrition (thinness) as compared to NMDM 
boys and NMDM girls. 
The prevalence of anemia, vitamin C deficiency, vitamin A 
deficiency, vitamin B complex deficiency and dental caries was 
higher in MDM school children as compared to NMDM school 
children. 
• 
• The academic achievement of MDM girls was found higher than 
those of MDM boys. The academic achievement of MDM school 
children was lower when compared with NMDM school children. 
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• In 5 selected schools, 3 schools were providing good quality of 
rice, 2 schools were providing good quality of wheat dalia, 1 
school was providing good quality of dal (lentil and green gram 
whole) and 2 schools were those where dalia and dal/ chawal (rice) 
were not included in the menu of mid day meal. 
• Out of 5 selected schools, only 1 school used average quality of 
soyabean in tahiri and in rest of the 4 schools soyabean was not 
used in the preparation of mid day meal. 
• The average amount of energy and protein supplied by mid day 
meal per child per day was calculated as 280.33 Kcal and 9.12 gm, 
respectively, in the present study. 
The observations of the present study suggest that the mid day meal 
is not making any appreciable impact on the nutritional status and 
academic achievement of MDM school children. Majority of MDM 
children are stunted and thin and were suffering from various nutritional 
deficiencies. The academic achievement of these children is not 
increasing with the increase in class. The children are not satisfied with 
the world largest feeding program i.e. Mid Day Meal Scheme just 
because of monotonous menu, tasteless food, unhygienic conditions etc. 
The appalling state of health of school children as revealed in this study 
emphasizes the need for establishment of proper mid day meal machinery 
where the regulators and conductors of this scheme would be the people 
from grass root level. For improving the academic achievement better and 
innovative teaching methods should be adopted by teacher during 
teaching learning process. 
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1 
INTRODUCTION 
"Children are the most precious human resources and they 
deserve the best possible upbringing. Any nation, which neglects 
them, would do so as its peril." 
(Panigrahi, 1999) 
According to international law, a 'child' means every human being below 
the age of 18 years. This is a universally accepted definition of a child 
and comes from the United Nations Convention on the Rights of the 
Child (UNCRC), an international legal instrument accepted and ratified 
by most countries. 
(Jacquelynne S. Eccles, 1999) 
The years between 6 and 14-middle childhood and early 
adolescence are a time of important developmental advances that 
establishes children sense of identity. During these years, children make 
strides toward adulthood by becoming competent, independent and self-
aware and involved in the world beyond their families. 
1.1 SCHOOL AGE CHILDREN 
Middle Childhood or Late Childhood (6 to 11 years) 
The middle years of childhood from about age 6 to about age 11 
are often called the school years. School age children are those 5 to 12 
years of age. School is the central experience during this time-focal point 
for physical, cognitive and psychosocial development. This stage of life 
also refers as 'Late Childhood'. Late childhood extends from the age of 
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six years to the time the individual becomes sexually mature. At both its 
beginning and end, late childhood is marked by conditions that 
profoundly affect a child's personal and social adjustments. 
The beginning of late childhood is marked by the child's entrance 
into first grade - compulsory at six years. For most young children, this is 
a major change in pattern of their lives, even when they have had a year 
or more of experience in some pre-school situation. Entrance into first 
grade is a milestone in every child's life; therefore, it is responsible for 
many of the changes that take place in attitudes, values and behavior. 
During the last year of childhood, marked physical changes take 
place and these also are responsible for changes in attitudes, values and 
behavior as this period draws to a close and children prepare physically 
and psychologically for adolescence. 
Parents, educators and psychologists apply various names to late 
childhood and these names reflect the important characteristics of the 
period. To many parents, late childhood is the troublesome age, the 
sloppy age and the quarrelsome age. Educators call late childhood the 
elementary school age and a critical period in the achievement drive-a 
time when children form the habits of being achievers, under achievers or 
over achievers. To psychologists, late childhood is the gang age and the 
age of conformity, also frequently called creative age and play age. 
Physical and Cognitive Development in Late Childhood 
School age children grow about 1 to 3 inches each year and gain 
about 5 to 8 pounds or more annually, doubling their average body 
weight. Girls retain some what fatty tissues than boys. Girls at about 10 to 
12 years (pre-adolescence), begin a growth spurt and gaining about 10 
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pounds per year whereas in boys growth spurt start at 12 or 13 years 
(Ellis, Abrams and Wong, 1997). 
Physical growth follows a predictable pattern although variations 
do occur. Body builds affects both height and weight in late childhood. 
The ectomorph, who has a long, slender body, can be expected to weigh 
less than a mesomorph, who has a heavier body. Children with 
mesomorphic builds grow faster than those with ectomorphic or 
endomorphic builds and reach puberty sooner (Tanner, 1978). 
Good health and good nutrition are important factor in the child's 
growth and development. The better the health and nutrition, the larger 
children tend to be, age for age, as compared with those whose nutrition 
and healths are poor. 
To support their steady growth and constant exertion, children 
need, on average 2,400 calories every day-more for older children and 
less for younger ones. Their breakfast should supply 1/4 of a day's 
calories, which must include a varied diet including plenty of grains, 
fruits and vegetables, which are higher in natural nutrients and high level 
of complex carbohydrates. The daily protein intake should be about 28 
grams for 7 to 10 years and fat intake should be no more than 30% of 
total calories. It was found that the placid children grow faster than those 
who are emotionally disturbed, though an emotional disturbance has a 
greater effect on weight than on height (Tanner, 1978). 
Bright children tend to be heavier and taller than those who are 
average or below average in intelligence. Laycock and Caylor (1964) 
have explained, "The gifted child probably comes from a home where all 
the children grow bigger because of better nutrition and health care." 
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When the child enters into late childhood, he reached to the 
concrete operational stage (Piaget's theory) where he becomes less 
egocentric and can use thinking to solve actual problems. 
Middle childhood is marked by several types of advances in 
learning and understanding. During this period, in school and where ever 
they spent time children acquire the fundamental skills considered to be 
important by their culture, such as reading and arithmetic. Skills of self-
awareness also develop dramatically in middle childhood. For instance, 
children develop a notion of how one goes about learning and they 
discover that strategies such as studying and practicing can improve 
learning and performance. They become more able to retrieve 
information and use it to solve new problems or cope with new situations. 
Both of these skills require the ability to reflect on what one is doing and 
what one wants to accomplish and the ability increases dramatically 
during childhood. Children begin to plan consciously, coordinate actions, 
evaluate their progress and modify their plans and strategies based on 
reflection and behavior. 
Finally, alongside their increasing ability to reflect on themselves, 
children also develop the ability to take the perspective of others. They 
come to understand that others have a different point of view and 
different knowledge than they have, and they come to understand that 
these differences have consequences for their interactions with other 
people. Through their growing understanding of other people's behavior 
and through their grasp of written material, children take in information 
that builds their knowledge base and stretches their reasoning capacities. 
The basic mental capacity for all these skills is in place at a very young 
age but it is during middle or late childhood that these abilities become 
salient and conscious (Selmon, 1980). 
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Early Adolescence (11 to 14 years) 
In this period biological and psychological changes occur. Early 
adolescence stage begins with the onset of puberty i.e. period of physical 
development accompanied by dramatic increase in the levels of many 
hormones (Gorman, 1995). Few developmental periods are characterized 
by so many changes at so many different levels as early adolescence, 
when children face the biological transformations of puberty, the 
educational transition from elementary to secondary school, and the 
psychological shifts that accompany the emergence of sexuality. 
Adolescence was once labeled a time of stum and drag or strom 
and stress. It is now understood that most youngsters pass through this 
developmental period without undue stress, although may do experience 
difficulty. For example, between 15% and 30% of young people dropout 
of school before completing high school; adolescents have the highest 
arrest rate of any age group; and increasing numbers of adolescents 
consume alcohol and other drug on a regular basis (Burt et al. 1998). 
Some researchers believes that it is the combination of so many changes 
occurring simultaneously that makes early adolescence problematic for 
many young people's (Eccles et al. 1993 and Simmons and Blyth, 1987). 
The pre-adolescence is the time of assimilation because 10 to 13 
years old are assimilating an enormous physical, social and intellectual 
experience. They are more or less at a continuous stage of disequilibrium. 
The individual status is vague and there is conftision about the 
roles of individual during transitional period. The early-adolescent at this 
time is neither a child nor an adult. If they behave like children, they are 
told to "act their age" and if they try to act like adults, they are often 
accused of being "too big" and are reproved for their attempts to act like 
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adults on the other hand, the ambiguous status of today's pre-adolescents 
may be seen as advantageous, because it gives time to try out different 
Ufe styles and decide what patterns of behavior, values and attitudes meet 
their needs. 
Developmental Changes in Early Adolescence (Physical & Cognitive) 
Compared to children under age 10, teenagers are given new 
opportunities to experience independence outside of the home. They 
spend much more unsupervised time with peers which (compared to 
adult-child relationships) are relatively equal in terms of interpersonal 
power and authority (Higgins and Parsons, 1983 and Eccles et al. 1993). 
The most important cognitive changes during early adolescence 
relate to the increasing ability of children to think abstractly, consider the 
hypothetical as well as the real consider multiple dimensions of a 
problem at the same time, and reflect on themselves and on complicated 
problems (Keating, 1990 and Piaget and Inhelder, 1973). There is also a 
steady increase in the sophistication of children's information processing 
and learning skills, their knowledge of different subjects, their ability to 
apply their knowledge to new learning situations, and their awareness of 
their own strengths and weaknesses as learners (Bjorklund, 1989 and 
Siegler, 1986). These higher-order cognitive abilities help adolescents 
regulate their learning and behavior better to accomplish more 
complicated and elaborate tasks. 
The physical changes associated with the transition of early 
adolescence are marked. When the hormones controlling physical 
development are activated in early puberty, most children under go a 
growth spurt, develop primary and secondary sex characteristics, become 
fertile, and experience increased sexual libido. Girls begin to experience 
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these pubertal changes earlier than boys (by approximately 18 months), 
so girls and boys of the same chronological age are likely to be at quite 
different points in physical and social development between the ages of 
10 and 14. 
The varied timing of pubertal development also creates different 
psychological dilemmas for early-maturing girls versus early-maturing 
boys. Early maturation tends to be advantageous for boys, enhancing their 
participation in sports and their social standing in school. It can be 
problematic, however, for girls. Early-maturing girls are the first 
individuals in their cohort to begin changing and the resulting female 
physical changes (such as increasing body fat) do not fit the valued image 
of the skin, androgynous fashion model (Simmons and Blyth, 1987 and 
Petersen, 1988). 
1.2 MID DAY MEAL SCHEME (MDMS) 
Primary school children (6 to 14 years) form about 20% of the total 
population. Free and compulsory education up to the age of 14 years is 
the constitutional commitment. It is estimated that about 40% of children 
dropout of primary school. National Nutrition Monitoring Bureau 
(NNMB) surveys (2000) indicate that about 70% of these children are 
undernourished and there is about 30% deficit in energy consumption and 
over 75% of the children have dietary micronutrient deficit of about 50%. 
Nutrition support to primary education is considered as a means to 
achieve the objective of providing free and compulsory universal primary 
education of satisfactory quality to all the children below the age of 14 
years by giving a boost to universalisation of primary education through 
increased enrolment, improved school attendance and retention and 
promoting nutritional status of primary school simultaneously with 
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children from all castes and communities eating together, it is also a 
means of bringing about better social integration. 
The National Program of Mid Day Meal in schools, the largest 
school feeding program in the world, cover nearly 9.70 crore children 
studying at the primary stage of education in class I-V in 9.50 lakhs 
government (including local body) and government aided schools and the 
centres run under Education Guarantee Scheme (EGS). The program was 
extended with effect from 01.10.2007 to children in the upper primary 
stage of education (class VI-VIII) in 3,479 Educationally Backward 
Blocks (EBBs). 
(Annual Planning Commission, GOI, 2007) 
Mid Day Meal Scheme (MDMS) was started as a centrally 
sponsored scheme on 15 August 1995, aimed at improving the nutritional 
status of poor children and at ensuring better school enrolment and to 
boost universalisation of primary education. 
On 28* August 1995, the Hon'ble Supreme Court passed the order 
to the State Government / Union Territories to implement the Mid Day 
Meal Scheme by providing every child in every government and 
government aided primary schools with a prepared mid day meal with 
minimum content of 300 calories of energy and 8-12 gm of protein each 
day of school for a minimum of 200 days. From 1^* September 2004 
cooked meal is being served to the beneficiaries. From 2006 the food 
being served has been enriched by raising the 450 calories and 12 gm of 
protein in primary schools. In upper primary schools, it is 700 calories 
and 20 gm of protein (Wizarat, 2009). 
Introduction 
Brief History of Mid Day Meal Scheme (MDMS) 
Free Mid Day Meals for school students were first introduced in a 
Japanese private school in the late 1800s, Brazil in 1938 and in United 
States in 1946 with evidently satisfactory results. Both Japan and U.S.A. 
boost 100% adult literacy and even Brazil which (like India) is classified 
as a medium income nation by the UN development Program has attained 
87.3% literacy according to United Nation Development Program 
(UNDP) and Human Development report (2003) as against India's 58%. 
Comments of the Global feeding Report of the World Food Program 
(2001) said that "school feeding program often double enrolment within a 
year and can produce a 40% improvement in academic performance in 
just two years. Children who take part in such program stay in school 
longer and the expenses are minimal." 
In India, the scheme was first introduce in the southern state of 
Tamil Nadu way back in 1956, has proved remarkably successful in 
improving school enrolment in that state. Though partially launched in 
1956, the MDMS was given full shape and form by the state's actor 
turned Chief Minister the M.G. Ramachandran in 1982 since then its 
efficient state wide implementation has valued Tamil Nadu into the ranks 
of the most literate state of Indian Union (adult literacy: 73.5%), an 
attribute which has endowed this southern state (population 62 million) 
with a shower of benefits including a stable population, steady 
industrialization and perhaps the best physical and social infrastructure in 
the country. Where in Uttar Pradesh (population 160 million), 
Maharashtra (96 million), Bihar (82 million) and West Bengal (80 
million) are yet to introduce the free mid day meal scheme with in their 
jurisdiction (Parikh and Yasmeen, 2004). 
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The mid day meal is a popular school lunch or school meal 
program. This program is also known as "noon-meal program". As the 
name indicates, the children attending elementary sections of school are 
the chief beneficiaries. Supply of one supplementary meal is the main 
purpose of this program. The reason why the mid day meal scheme was 
started was that the home diets of these children are often inadequate 
from the nutritional point of view. Many children especially in rural 
areas, come to school partly hungry and some even on an empty stomach, 
trekking long distances. They will therefore, hardly be able to concentrate 
on the studies and benefits from the education, which is being provided at 
great cost to the exchequer. About 1500,000 schools in Uttar Pradesh are 
covered by the mid day meal scheme and over 18.6 million students are 
enrolled under the scheme (Dreze and Kingdom, 2001). 
The Mid Day Meal Scheme has both health and educational 
objectives which are as follows: 
(a) To improve nutritional status and the attentiveness of school 
children attending primary sections (I-V classes). 
(b) To improve school enrolment and attendance on one hand and 
to reduce dropout rate on the other. 
Apart from the above clear cut objectives, this feeding program, 
when run in conjunction with nutrition/health education program, is 
expected to increase awareness among children about balanced diets, 
good eating habits and personal hygiene and their importance in 
maintaining good health. Also, the facts about good nutrition taught to 
children are expected to reach the parents and thus improve the food 
habits of the entire family. Thus, the purpose is not only to improve 
nutritional status of children but also to attract more poor to school and 
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sustain their interest in learning so that dropout rates are lowered and 
school attendance improves. 
Among the poor, there is often not enough food at home, and most 
schools in developing countries lack canteens and cafeterias. School 
meals are a good way to channel vital nourishment to poor children and 
having a full stomach also help them to concentrate better on their 
lessons. Children under 18 constitutes 42% of India's population on an 
average, between 2000 and 2005, of every hundred rupees spent by union 
government only three paisa was spent on child protection, while the 
share of the child health was forty paisa followed by child development 
forty-five paisa and elementary education 1 rupee and 50 paisa (Raina, 
2008). 
According to the Centre for Equity Studies Survey, New Delhi 
(2003), the approximate cost to state government of providing cooked 
meals for 200 days a year (as stipulated by Supreme Court) is a mere one 
rupee per day per capita because the central government provide grains 
and cereals from the rotting 65 million tonnes food grains mountain 
stored in the makeshift godowns of the public sector Food Corporation of 
India (FCI). Therefore, for instance, it would cost the Uttar Pradesh 
government a mere Rs.300 crore per year to provide mid day meal 
scheme to all primary (up to class V) school children. And if all the 
estimated 150 million children enrolled in government primary' and 
secondary schools across the country are provided free mid day meals (as 
in the US), the additional expenditure incurred (including the cost of 
central government, transportation and state government costs) at Rs.3 
per student per day for 200 days, would aggregate Rs.9000 crore annually 
- an 11% increment of the national education outlay of Rs.80,000 crore 
(Parikh and Yasmeen, 2004) 
11 
Introduction 
Prevailing Scenario of Mid Day Meal Scheme (MDMS) 
There is a long history of feeding programs in schools around the 
world. These programs are perished on expectations of significant gains 
in schooling and nutritional outcomes, in developing country contexts 
particularly; school meals are thought to exert a powerful incentive that 
increases school participation. Additionally they are to think to help in 
addressing problems of under nutrition among school children through 
nutritional supplementation. It is also expected that indirectly these 
programs will lead to improved levels of learning through various 
channels by boosting attendance, by reducing classroom hunger and thus 
improving concentration, and by improving the children's over all levels 
of nutrition (and there by productivity). 
The evidences, however, of the impact of school feeding programs 
on several of these outcomes is rather thin while there is evidence that 
school feeding does indeed improve the immediate nutritional intake of 
children (Jacoby, 2002 and Afridi, 2005) and school participation rates 
(Afridi, 2007 and Dreze and Goyal, 2003), the effect of these programs 
on learning, cognitive skills, on longer term nutritional status, is not clear. 
For example, Kremer and Vermeersch (2004) find some evidences of 
improved learning but only in schools with experienced teachers while 
Adelman et al. (2008) find an impact on test scores but only for children 
between 11 to 14 years and not for younger children. 
Due to various logistical and financial problems these programs 
had languished but for a few notable expectations. The reasons for this 
lack of sustainability of the programs might have been: (1) they were not 
based on an agreed national policy fully backed by the central and state 
governments and (2) that they were mostly implemented as isolated 
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bureaucratic operations with no meaningful involvement of the 
community on the one hand and with no serious attempt to integrate these 
program as an element of a comprehensive efforts towards the up 
gradation of the entire school system (Nutrition Foundation of India 
(NFI), 2003). 
The general lack of establishment enthusiasm toward Mid Day 
Meal Program (MDMP) is influenced by the widely held belief that the 
provision of cooked meals disrupts classroom process some media reports 
suggest that teachers spend too much time supervising culinary 
operations to the detriment of academic time tables. Dreze and Goyal 
(2003) acknowledges this apprehension while dismissing it as 
exaggerated "sensitisation of teachers about positive aspects of the 
scheme is very important. The majority of teachers fear classroom 
disruption and worry that it will take up too much of their time. Greater 
awareness of the benefits of mid day meal program would help to 
overcome such fears." 
The critical importance of decentralizing the mid day meal 
program to the maximum possible degree has impacted itself upon the 
educate of the Union HRD Ministry in New Delhi. The ministry is 
currently proposing the constitution and involvement of independent self-
help groups (SHGs) in the form of mother's groups in every school 
offering the scheme. The main work is at the micro level. The more we 
involve government machinery, the more difficult it becomes to supervise 
because this is a program which needs micro management at the grass 
root level. Village Education Committees (VECs) and village panchayats 
have to assume responsibility of ensuring the MDMS work in their local 
schools (Parikh and Yasmeen, 2004). 
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Organizational Structure of Mid Day Meal Scheme 
Under the Department of Basic education there is a MDMS cell in 
headquarter, Lucknow. Director of MDM look after MDMP. He/she is 
assisted by Additional Director, Deputy Director, and four Assistant 
Additional Director. In each District, District Magistrate is a Nodal 
Officer is responsible for implementation of MDMP. The grass root level 
head teacher will look after proper implementation of the program. 
Implementation of Mid Day Meal Scheme 
The Chief Secretary of U.P. government has formed district and 
block level taskforce under the leadership of District Magistrate (DM) 
and Sub-Divisional Magistrate (SDM) for frequent and effective 
supervision of MDMS. The taskforce comprises officers from education 
department as well as fi-om other department also. The inspection 
undertaken by the members of the taskforce are closely monitored. Each 
member of the taskforce has to randomly visit at least five schools falling 
in his jurisdiction and monitor implementation of MDMS. If MDM 
providing agency like Gram Pradhan, NGOs fail to achieve their goals, 
the District Magistrate is authorized to replace them by local Self-Help 
Groups (SHGs). 
Coverage and Beneficiaries 
In the light of SSA, children in classes I-VIII could be included as 
beneficiaries of the program. Before 01.10.2007, the main beneficiaries 
of the program were children between 6 to 14 years attending elementary 
primary schools. The program was extended, with effect from 01.10.2007 
to children in the upper primary stage of education (classes VI-VIII) in 
3,479 Educationally Backward Blocks (EBBs) (Mid Day Meal Handbook 
of Supreme Court, 2008). 
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Possible Benefits of Mid Day Meal Scheme 
Mid Day Meal Scheme seeks to provide for each school child 
roughly a third of the daily nutrient requirement in the form of a hot fresh 
cooked meal. It is sometimes argued that in the case of children of poor 
households, the school meal may become a substitute rather than a 
supplement for the home meal. It is also possible that since the meal 
supplies only one third of the dietary requirements, and that too for 200-
250 days in a year, it may not be possible to demonstrate significant 
improvement in the nutritional status of the child. Even if this be so, it is 
important to note that it is not merely the long-term effects of the school 
meal on the nutritional status but its short term effects on better attention, 
memory and learning that is important. A hungry child is a poor learner 
lacking in concentration. A mid day meal is an important instrument for 
combating classroom hunger and promoting better learning. Mid day 
meal could thus be a means for not only promoting school enrolment but 
also better learning in school. The purpose of Sarva Shiksha Abhiyan 
(SSA) will thus be very well served by mid day meal. 
Mid day meal could be a valuable means in inculcating good 
dietary habits and promoting personal hygiene not only to pupils, but also 
to the parents and the community. 
Mid day meal could create employment opportunities for poor 
women of the village. Mid day meal could serve the important purpose 
of improving school enrolment and attendance especially enrolment of 
girls thus contributing gender equality, with mid day meal, it will be 
easier for parents to persuade their children to go to school and for 
teachers to retain children in the classrooms. It could foster sound social 
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behavior among children and dispel feelings of differences between 
various castes. 
Most importantly mid day meal could trigger all round 
development of the entire school system leading to better infrastructures 
in schools, better teaching facilities, a school health service and 
community involvement. 
Table 1.2.1 Children Availing MDMS as on 30.09.2007 
Types of student 
SCs 
STs 
OBCs 
Minority 
Others 
Boys 
20,04,213 
39,742 
31,45,192 
6,14,351 
11,76,647 
69,80,145 
Girls 
18,76,647 
33,743 
30,24,958 
5,91,579 
12,52,949 
67,79,876 
Total 
38,80,860 
73,485 
61,70,150 
12,05,930 
24,29,596 
1,37,60,021 
(Dr. Kausar Wizarat, 2009) 
1.3 NUTRITIONAL STATUS 
Nutrition may be defined as the science of food and its relationship 
to health. Nutrition is the science that deals with digestion, absorption and 
metabolism of food, i.e. the utilization of food in the body. It may be 
defined as "the science that interprets the relationship of food to the 
functioning of living organism". It includes the uptake of food, liberation 
of energy, elimination of wastes and all the processes of synthesis 
essential for maintenance, growth and reproduction (Pike and Brown, 
1984). 
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Nutrients are organic and inorganic complexes contained in food. 
These are the constituents in food that must be suppHed to the body in 
suitable amounts. These are proteins, carbohydrates, fats, minerals, 
vitamins, water and roughage. 
Nutritional status is the balance between the intake of nutrients by 
an organism and the expenditure of these in the processes of growth, 
reproduction and health maintenance. Nutrition status is the condition 
(state) of health of an individual as influenced by the utilization of 
nutrients in his body. It can be defined as the level of nourishment in an 
individual (Sunita and Jain, 2005) height, weight, height-for-age, BMI-
for-age. 
Assessment of Nutritional Status 
The nutritional status of an individual is often the result of many 
interrelated factors. It is influenced by the adequacy of food intake both 
in terms of quantity and quality and also by the physical health of the 
individual. The assessment of nutritional status involves various 
techniques, these are as follows: 
(1) Clinical examination: It involves looking for the changes (clinical 
signs/symptoms) in the body which are indicative of a particular 
deficiency. 
(2) Anthropometric measurement: It simply refers to the 
measurement of body size like height, weight, skinfold, head 
circumference, arm circumference etc. 
(3) Biochemical assessment: It deals with measuring the level of 
essential dietary constituents (nutrients) concentration metabolite in the 
body fluids (blood and urine normally) which is helpfiil in evaluating the 
possibility of malnutrition. 
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(4) Assessment of dietary intake: It involves a systematic inquiry 
into the food supplies and food consumption of individuals and 
population over a period of time. Besides these techniques there are 
various others like vital statistics, 24-hour recall method etc. 
Determinants of Nutritional Status 
The two major determinants of growth performance of individual 
and population are (1) their inherited genetic potential for growth, and (2) 
the availability of those inputs, which are essential for the given genetic 
potential to find full expression. 
Although nutritional status of a nation is closely related to food 
adequacy, but even more importantly interrelated to its inter and intra 
household distribution, level of poverty, status of women, access of 
people to health, education, drinking water, hygiene, sanitation, 
awareness and other social services. It was observed that the nutritional 
status of children is influenced by a number of developmental efforts. 
Several studies have reported that a large section of children 
especially in urban India, are suffering from varying grades of 
malnutrition (Verma et al. 1998; Agarwal et al. 1998; Bhasin et al. 1990). 
These studies revealed that Protein Energy Malnutrition (PEM), anemia, 
vitamin A deficiency and iodine deficiency continues to affect the health 
of the school children. Indian school children, who constitute about 25 to 
27% of the populafion, suffer more from stunting caused by PEM (Verma 
et al. 1998; Bhave et al. 2001; Goyal and Chavan, 1993). 
Stages of Nutrient Deprivation and Identification Methods 
The sequence that affects nutrient deprivation of body and tissues 
store and the development of different stages (clinical, sub-clinical) of 
malnutrition present a continuum from the early to late stages. The sub-
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clinical stages and clinical signs of deficiency categorized by 
Wasantwisut et al. (2000) are summarized as follows: 
(1) Nutritional deficiency is usually initiated by an inadequate 
dietary intake of one or more nutrients resulting from either a 
low content in indigenous food sources or the preserve of 
exogenous factors that interfere with ingestion, absorption and 
metabolism of the nutrients. These stages of nutritional 
deficiency usually can be identified by dietary assessment. 
(2) When inadequate intake persist, the tissue store become 
gradually depleted in the nutrients, resulting in low levels in 
certain body fluids and tissues (tissues de-saturation) and in the 
activity of nutrient dependent enzymes. Often these changes can 
be detected by biochemical test. 
(3) Following nutrient depletion of body fluids and tissues, 
fiinctional changes occur, leading to clinical deficiency signs. 
Therefore, clinical assessment may readily detect the late or 
severe stages of nutritional deficiencies, for example, angular 
stomatitis for riboflavin deficiency and the lesions or 
xerophthalmia for vitamin A deficiency etc. 
(4) Finally moderate to severe form of malnutrition are possible 
chronic imbalances of protein and energy in the body can be 
identified by anthropometric indices such as weight-for-age, 
height-for-age, weight-for-height and BMI-for-age, 
measurements such as mid upper arm circumference and 
triceps, skin fold etc. 
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1.4 ACADEMIC ACHIEVEMENT 
The word achievement generally applied to the field of education 
referring to the academic status of the child either as a whole or in 
different school subjects. An academic test is designed to measure "how 
well a person has been trained in a particular skills or area of knowledge." 
This type of test focuses primarily on past attainment in school work 
rather than on prediction of future success, as an aptitude test does. 
The term academic achievement is said to be the coinage of the 
Greek Philosopher Plato. According to him academic achievement means 
the attainment level at which a student's functions in his or her school 
through a regular curricular in a fixed place, which he named as academy. 
Academic achievement most likely seems to be as one of the 
predictors of people's success in general and pupil's success in their life 
career in particular. Hence, it is to be noted that academic achievement is 
an outcome of the instruction provided to the children in schools, which 
is determined by the grades, or marks secured by the students in the 
successive examination. The term "achievement" refers to indicate the 
degree of level of success attained in some general and specified area. It 
represents to the acquirement of knowledge or skills and may imply 
ability to make appropriate use of such knowledge or skill in a variety of 
present and future situations. Achievement is an end product of learning 
and its level and performance are affected by various conditions existing 
at the time of learning and its use. Educators tends to use the term in 
relation to attain ability in the school subjects although this is a restricted 
use of the term, although, it may be applied to the entire endeavor. Thus 
the word achievement is applied generally to the field of education 
referring to academic success of the child either as a whole or 
20 
Introduction 
independently in different school subjects. Most of the achievement tests 
are constructed for the purpose. It is imperative to point out at this 
juncture that the term like attainment, accomplishment, and acquisition, 
in spite of having varying shades of meaning are often used as synonym 
to achievement. In the present context the term achievement refers to 
pupil's achievement as a reference to the level of attainment and 
proficiency in a prescribed course of study following formal schooling 
during a prescribed period of time. It is the acquired knowledge of an 
individual student in a particular branch of study due to learning 
experiences gained by the students in a defined period and it is measured 
through examining bodies after the allotted period for learning is over. 
In most cases, the educational achievement consists of command 
acquisition of usable knowledge and the development of ability to 
perform certain tasks (Ebeil, 1965). Achievement shows the exact 
performance of a student in different school subjects. Good (1973) has 
defined academic achievement in the dictionary of education as 
knowledge attained or skill developed in school subject usually designed 
by test scores or by marks assigned by teachers or by both. Furthermore, 
he defined achievement as accomplishment or proficiency in a given skill 
or knowledge. 
Educational attainment has been interpreted as a measure of 
knowledge, understanding and skill in a specified subject or a group of 
subjects. School examination is one way to measure the degree of 
achievement. But, it is not completely reliable and valid. There are tests 
especially designed to measure achievement called standardized tests, 
which have a higher of reliability, validity and usability. 
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Academic achievement is an end product of learning. The level and 
performance are affected by various conditions existing at the time of 
learning. Academic achievement is influenced by number of factors as 
nutritional status, socio-economic status, intelligence, home environment, 
parental influence, school environment, teacher and parent's motivation, 
educational facilities, occupational and educational status of parents. 
STATEMENT OF THE PROBLEM 
The present study entitled "Impact of Mid Day Meal on the 
Nutritional Status and Academic Achievement of school children in 
Aligarh City" has been taken up in government primary schools (mid 
day meal (MDM) school) and non-government primary schools (non-mid 
day meal (NMDM) school) of Aligarh city. 
OBJECTIVES OF THE STUDY 
1. To study the impact of Mid Day Meal on the nutritional status of 
school children (6 to 14 years). 
2. To study the impact of Mid Day Meal on the academic 
achievement of school children (6 to 14 years). 
3. To assess the quantity of Mid Day Meal provided in each 
selected school. 
4. To assess the quality of Mid Day Meal provided in each selected 
school. 
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HYPOTHESIS 
The present study is based on the following hypothesis: 
1) There is no significant impact of Mid Day Meal on nutritional 
status of school children. 
2) There is no significant impact of Mid Day Meal on academic 
achievement of school children. 
SIGNIFICANCE OF THE STUDY 
The National Program of Mid Day Meal in schools is the largest 
school feeding program in the world. Supply of one supplementary meal 
is the main purpose of this program because the home diets of enrolled 
children (poor children) are often inadequate from the nutritional point of 
view. The purpose of providing mid day meal in government primary 
schools is not only to improve nutritional status of children but also 
attract more poor children to school and sustain their interest in learning 
so that these children could spent their life comfortably. 
Keeping in view, the importance and purpose of mid day meal 
program, it becomes necessary to know whether the program is being 
implemented properly and fialfilling the goal of raising nutritional status 
of school children in support of increase in academic achievement. 
The present study is therefore an attempt to know whether the mid 
day meal program is fulfilling its objective of eradicating nutritional 
deficiency and to enhance the nutritional status and academic 
achievement of school children by providing them minimum calorie 
requirements and adequate nutrients. This study will be helpful in 
improvising the quality and quantity of mid day meal and also will 
provide some suggestions for the proper organization, implementation 
and distribution of the meal at each mid day meal centre. The study will 
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provide a clear picture, what impact mid day meal is leaving on the 
child's academic performance and thus would suggest better method to 
increase the retention of pupil's by making certain changes in mid day 
meal menu. 
This study is reflecting the prevailing situation of mid day meal 
and its impact only in Aligarh City. More researches could be done in 
different parts of Uttar Pradesh which would help in identifying the root 
problem of failure of mid day meal scheme. On the basis of these finding 
changes could be made to make the program more effective keeping in 
mind the needs of students and teachers in these schools. 
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REVIEW OF LITERATURE 
Review of related literature is an essential aspect of research. It 
involves synthetic and synoptic understanding of the research works 
already conducted in the same field over a period of time. It provides 
some insight regarding strong points and limitations of the previous 
studies and enables the researcher to improve his own investigation 
(Panigrahi, 1999). 
A review of literature has the following functions: 
• To establish the importance of the topic; 
• To provide background information needed to understand the 
study; 
• To show readers you are familiar with significant and/or up-to-date 
research relevant to the topic; 
• To establish your study as one link in a chain of research that is 
developing knowledge in your field. 
It is clearly evident that review of related literature serves as a 
guide post not only with regard to the quantum of work done in the field 
but also enables one to perceive the gaps in the concerned field of 
research. It promotes greater understanding of the problem and its critical 
aspects and ensures the avoidance of an unnecessary duplication and 
replication. 
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2.1 SCHOOL AGE CHILDREN (6 TO 14 YEARS) 
School age children are those of 5 to 12 years of age. This time 
period is a stage of continuing growth and development for young child. 
The child's body continues to change as he grows older. At the start of 
the school age years, a child's height may be about 43 and one-half 
inches. Weight may be about 43 pounds. Later, as puberty starts child's 
height and weight will increase quickly. On the average, a child's height 
may reach 59 inches at age 12. Girls are likely to weigh more than boys. 
Girls may weigh about 93 pounds while boys may weight about 89 
pounds (Feigelman, 2007). 
Further Feigelman (2007) stated that at school age years a child can 
name numbers and letter easily. As early as six years of age, child may be 
able to read single words and understands what he is reading. Later, he 
may be able to read fluently and pronounce words correctly. At this stage 
child begins to think logically and can make sense of what is happening 
around him. His ability to understand ideas and remember things 
improve. He can place objects in order, or sort and group and able to 
follow more complex directions and rules, and solve some problems 
better. 
Jacquelynne (1999) stated that the years between 6 to 14 years -
middle childhood and early adolescence are a time of important 
developmental advances that establish children's sense of identity. 
During these years children make strides towards adulthood by becoming 
competent, independent, and self-aware and involved in the world beyond 
their families. He found that during middle childhood, there is a crucial 
shift in children's cognitive skills occurs at around age six. They may 
develop an orientation toward achievement that will color their response 
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to school and other challenges for many years. Further, in early 
adolescence, the tumultuous physical and social changes that accompany 
puberty, the desire of autonomy and distance from the family can all 
cause problems for young people. When they are in settings (in school, in 
home, or in community programs) that are not attuned to their needs and 
emerging independence, they can loose confidence in themselves and slip 
into negative behaviour patterns such as truancy and school dropout. 
Feigelman (2007) found that the school age children typically have 
fairly smooth and strong motor skills. There will be significant 
differences in height, weight, and build among children of this age range. 
It is important to remember that genetic background as well as nutrition 
and exercise, may influence a child's growth. 
Children grow up in worst conditions are really distinguished by 
rates of development process. Thus in the worse conditions the share of 
children with outstripping in height is less and that with backwardness in 
height and weight and deficits of body mass is larger. Further, the 
children getting good nutrition were as follows 34% with excessive 
height, 1% with deficit of height and only 0.2% with deficit of weight in 
Kemervo children to those who were in worse conditions of poor family 
living and poor nutrition, only 16.5% were with excessive height, 8% 
with deficit of height and 14.8% were with deficit of weight (Maximova 
etal. 1992-93). 
Levitsky (1999) suggests that undernourishment leads to poor 
motor development and lower activity level and responsiveness among 
young children. The lower activity level in turns reduces young children 
exploration of their environment and the stimulation they receive from 
their caretakers; as a resuU, they experience developmental delays. 
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Grantham et al. (1994) found good evidences to show that severe 
malnutrition in early childhood has a substantial long-term effect on child 
development. A land mark quasi-experimental study in Jamaica followed 
up children who had been hospitalized with severe malnutrition at 6-24 
months of age. It was found that at 7, 8 and 9 years of age these children 
had lower developmental levels than a control group of children who 
were not malnourished and had been hospitalized for other reasons. At 
the 14 year follow-up the malnourished group had markedly lower overall 
Intelligent Quotient (IQ -1.50 SD) below the control group. 
Chang et al. (2002) found that the stunted children had more 
behavioural difficulties at home, regardless of their social background, 
than non-stunted children. Their educational attainment was also poorer 
than non-stunted children in arithmetic, spelling and reading tests. 
Seetharaman (2001) found that the relationship between 
educational achievement and physical development was strong. When 
boys and girls were compared across different age groups, the analysis 
revealed that better the state of physical health, the better is their 
educational achievement in schools. 
Powell and Mathews (1998) determined that omitting breakfast 
interferes with cognition and learning among school children, an effect 
that is more pronounced in nutritionally at-risk children than in well-
nourished children. 
United Nation International Children Emergency Fund (UNICEF), 
(2005) report on the state of world's children under the title "Childhood 
Under Threat", speaking about India, states that million of Indian children 
are equally deprived of their rights to survival, health and nutrition, 
education and safe drinking water. It is reported that 63% of them go to 
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bed hungry and 53% suffer from chronic malnutrition. Further, the report 
state that 147 million children live in kuchcha houses, 77 million do not 
use safe drinking water from a tap, 85 million are not being immunized, 
27 million are severely underweight and 33 million have never been to 
school. It estimates that 72 million children in India between 5 to 14 years 
do not have access to basic education. 
School feeding program have been developed in response to 
concern that hunger and poor nutrition lead to behavioural problems, 
health problems and ultimately poor learning outcomes. Many 
evaluations of school breakfast programs are based on qualitative reports 
from teachers and parents, rather than quantitative evidences. Such 
reports are generally very positive, with teachers and parents attributing 
improvements in student's motivation and concentration, discipline, 
health, attendance and educational achievement to implementation of 
breakfast program (Hyndmann, 2000). 
2.2 MID DAY MEAL SCHEME 
The School Breakfast Program (SBP) started as a pilot program to 
provide funding for school breakfast in poor areas and areas where 
children had to travel a great distance to school. The intent was to provide 
a nutritious breakfast to children who might otherwise not receive one. 
More recent research studies suggests that providing school breakfast to 
low-income children is associated with greater likelihood of eating a 
substantive breakfast and improved school attendance and decreased 
tardiness (Briefel et al. 1999). 
Rosso (1999) notes that school feeding program can alleviate 
hunger and increase the attention and concentration in learners and 
therefore improve learning, motivate parents to send their children to 
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school regularly and therefore reduce absenteeism and dropouts and 
address micronutrients deficiencies like iron and iodine in school 
children. He also stated that iron deficiency, anemia and causes children 
to be listless, in attentive and uninterested. 
Dreze and Khera (2008) found evidence on the value of mid day 
meal as a means of nutrition supplementation while mid day meals 
certainly help to protect children from classroom hunger, that may or may 
not lead to a sustained improvement in their nutritional status. They stated 
that a poor mid day meal (say rice and salt) can even be counter 
productive, if it 'kills' children's appetite and reduces their intake of 
richer food at home. The improved MDMs reduces the daily calorie 
deficiency of the average primary school going children by almost 35%, 
the daily iron deficiency by 25% and meets almost their entire daily 
protein deficiency. 
The Centre for Equity Studies Survey, New Delhi (2003) has 
shown that how vital it is to make the free mid day meal scheme a 
national priority. This study points out that the classroom hunger declined 
dramatically satiating their hunger in school has improved their 
concentration and the study also found that earlier most children slept in 
the afternoon due to hunger and exhaustion. 
School feeding was introduced to alleviate short-term hunger by 
providing 25% of the energy requirement of the child per day; 
micronutrients requirements are, however, not always met and studies 
have shown that micronutrients deficiency persists in some South Afi-ican 
school children, despite this program school age children are often a 
neglected group in terms of micronutrients interventions (Stuijvinberg, 
2003-04). 
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The mid day meal program aims to improve scliool enrolment and 
attendance, to reduce dropout rate, to better the child's performance and 
to improve nutritional status of primary school children. A study was 
conducted by Sharma et al. (1995) in the state of Andhra Pradesh to 
assess the impact of the MDMP on the above parameters. The results of 
the study on the educational component indicated improved attendance, 
increased retention rate with reduced dropout rate, and a marginal 
improvement in the scholastic performance. The nutritional component 
revealed better growth performance among the regular beneficiaries in 
the program. 
De, Anuradha et al. (2005) found in their study that the quality of 
raj ma and vegetable pulao has not been up to the mark. Parents were 
never allowed to taste the noon-meal distributed among the children. 
Further, a few school children found mid day meal very unattractive and 
felt that the food served was not sufficient for them. 
Padmalatha (2010) reported the tale of loopholes in mid day meal 
scheme. She stated that this school, with a thousand students, does not 
have a kitchen for the meals to be cooked. To overcome this difficulty, 
one of the classrooms has been converted into a kitchen and the students 
are crammed into smaller classroom. The teachers even have to spend 
considerable amount of time i.e. 80 minutes in overseeing the 
preparations and even serving the meal on a daily basis. Further, the 
teacher faced a lot of trouble to find the cooks, source vessels and 
oversees every day's cooking. 
On contrary to this study Centre for Consumer Action Research 
and Training (CART) (2007) found that the boiled wheat 
supplementafion with groundnut and jaggery (gur) is more than 90% 
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liked by the students under MDMS. 97% of the teachers reported 
receiving good quality food grains where only 23% of the schools were 
able to receive food grains after getting them weighed before delivery, 
and teachers are spending close to 20%) of their time or more on 
managing mid day meal instead of teaching. 
Gangadharan (2006) found that the physical facilities for mid day 
meal scheme are available only in 50% schools, 94% schools depend on 
firewood for cooking; separate buildings for kitchen outside classroom 
are rare; adequate space not there in 50%) schools and the school verandah 
is the main menu for serving food. The teachers demand that the menu for 
mid day meal should be improved and made attractive and must in be 
adequate quantity so that the children feel ftill. It was identified that some 
children highlighted the need for a change in the monotonous menu of 
khichiri (made of boiled rice, pulses, tumeric, little oil and local 
vegetables) everyday. It was also found the inadequate salaries were paid 
to cooks that make them uninterested in the preparation of noon-meal and 
the scope for involving the parents in the process of implementation of 
the program was very limited. 
According to a recently released annual report of Comptroller and 
Auditor General (GAG) of India (2009) around 76% of schools in Uttar 
Pradesh use low quality food grains for mid day meals. Inspection of food 
grains used revealed that broken grains in excess of permissible limits, 
foreign matter and damaged grain were used in most of the schools. The 
report also highlights served irregularities in the scheme's 
implementation. 
Pratap (2003) mentioned that the MDMP in Tamil Nadu districts of 
Kancheepuram, Nagapattinam and Dharamapuri is an outstanding 
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example of what can be achieved when quaHty safeguards in place. The 
mid day meals had been served on time everyday and meal did not 
interfere with teaching duties, and the most teachers appreciate the 
positive aspects of providing school lunches. Each school had a cooking 
shed and a paid staff of three women-a cook, a helper and an organiser 
who look after the logistics accounts. 
Singh (2008) showed that the school meal scheme deliver non-
trivial gains in both nutrition and learning which are highly significant. 
The program act as a security for children, there are large and significant 
gains for children who suffered from the impact of drought. In cognitive 
skills, it was found that school meals boost Peabody Picture Vocabulary 
Test (PPVT) scores by over 0.6 S.D. 
The School Nutrition Dietary Assessment Study II (1998-99) 
reveals that for all key nutrients, such as calcium, school meals met or 
exceeded program standard. Both the National School Lunch Program 
(NSLP) and School Breakfast Program (SBP) provide more calcium than 
required. Those children participated in NSLP are likely to consume more 
milk and milk products, vegetables and meat and other protein foods as 
compared to non-participants. Further, the nutritional quality of school 
meal has been found to be superior and found to reduce students hunger, 
improves their nutrients intake and supports learning and academic 
achievement (Dairy Council Report, 2002). 
Toward the negative aspect of school meal, Menon (2003) reported 
that mid day meals are a health hazards, because they are not prepared in 
hygienic conditions. The survey evidences points that the pupil do feel 
unwell from time to time after consuming mid day meal. About 10% 
parents said that this had happened to their children at least once during 
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the preceding 12 months. The problem is especially common in those 
schools where ghoogri is served day after day. Ghoogri needs to be boiled 
for several times, and is often hard to digest when it is under-cooked. 
On the positive side, 90% of the children never had any problem 
and the indispositions experienced by the other 10% were not serious in 
most cases. The study pointed that MDMS should not be discontinued but 
greater attention should be given to the quality aspects. 
Pottertion and Dawjee (2004) found that 22.41% schools receives 
food deliveries everyday, 6.89%) once a week, 8.62%) twice a week, 
16.37%) receives three times a week, 24.13%) once a month and only 
8.62% sometimes for school feeding meals. Some of the schools 
indicated that the amount of food given to children was not enough for 
the learners. The study also showed that the quality of food received was 
not always good. Furthermore, a few of the respondents complained 
about the lack of space in schools to store the food that was purchased in 
bulk and the lack of proper kitchen space to prepare food. 
Comptroller and Auditor General (CAG) of India (2009) report that 
the improvement in the nutritional status of the children was not ensured 
by providing micronutrient supplementation and deworming medicines. 
The study also showed that there is no periodical health check up of the 
children was conducted in the schools. 
Laxmaiah et al. (1999) observed that the average energy and 
protein supplied to a child in a day through mid day meal was 303 Kcal 
and 7.2 gm, respectively. 
Anna Adhikar Abhiyan Maharashtra (2006) under took a study in a 
total of 91 villages from 8 districts of Maharashtra. It was found that only 
in 12%) of villages cooked food was being given. Out of 11 villages where 
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there is MDMS is being implemented only 3 villages had 100% coverage 
of the scheme. However in none of these 11 villages children were 
getting food equivalent to 300 calories and 8-12 grams of protein. In 
majority of villages the quality of food being provided was average. 
However, the quality of food was reported poor in one fourth of the 
villages and in only one village good quality food was given. In the 
majority of village the food grains were stored in the school premises. 
There was no separate storage space available. 
Centre for Equity Studies Survey, New Delhi (2003) revealed that 
in 76 of the 81 sample schools, the mid day meals were being served 
regularly. But, in Rajasthan the menu is same every day: ghoogri. In case 
of Chattisgarh, lunch usually consist of rice with dal or vegetables with 
some variation over the week. Kamataka provides the most convincing 
menu. Aside from rice with sambhar, school children often enjoys other 
items such as vegetables, pongal, lemon rice and even sweets like kshira 
and sajjitha. Thus the menu needs to be reviewed in Rajasthan and 
Chattisgarh so that the children took interest in eating mid day meal 
rather become non-participants. 
School feeding programs are likely to improve the nutrient intake 
of participating children. A study in Huaraz, Peru shows that for children 
who received breakfast at schools, dietary intake of energy increased by 
2%, protein by 28%, and iron by 4% compared to the control group 
(Jacoby et all996). An evaluation of a school feeding program in 
Jamaica assessed the dietary impact of school breakfast consisting of a 
bun and half pint of milk. Results show that the program provided 32% 
and 45% of daily energy and protein requirements, respectively 
(Chamber, 1991). In Brazil, a study of a large school lunch program 
examined the impact of program on consumption of calories and protein 
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by school children in Sao Paulo. Participation in the program was 
associated with an increased availability of 357 calories and 8.5 grams of 
protein. 
To counter the harmful effects of micronutrients malnutrition 
among school children, some school feeding programs provide fortified 
food. The provision of such food was shown to increase the dietary intake 
of micronutrients. The program significantly increased dietary intakes of 
iron by 46%, besides increasing energy and protein by 25% and 28%, 
respectively (Dall'Acqua, 1991). 
2.3 NUTRITIONAL STATUS OF SCHOOL CHILDREN 
Good Nutrition is the fundamental basic requirement for positive 
health, functional efficiency and productivity. Nutrition science provides 
abundant evidences of the importance of nutrition in not only promoting 
proper physical growth and development, but also in ensuring adequate 
immunocompetence and cognitive development. Recent advances point 
to the far reaching effects of good nutrition in early life on prevention of 
degenerative diseases in late adult life. For a nation to be healthy, strong 
and productive, the nutritional status of its people must be good 
(Nutrition Foundation of India (NFI), 2004). 
Sunita and Jain (2005) defined nutritional status or nurture is the 
condition of health of an individual as influenced by nutrient intake and 
utilization in the body. It can be determined with the help of clinical 
examination of symptoms of nutritional deficiencies, dietary intake, and 
anthropometry and laboratory investigation. 
Around 27.28% of all children in developing countries are 
estimated to be underweighted and stunted. The two regions that account 
for the bulk of the deficit are South Asia and Sub-Saharan Africa. If 
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current trends continue, the Millennium Development Goals Target 
(MDGT) of halving the proportion of underweight children will be 
missed by 30 million children, largely because of slow progress in 
Southern Asia and Sub-Saharan Africa (Shah, 2010). 
Nutrition plays an important role in children's development from 
before birth through infancy, early childhood, and adulthood. However, 
the environmental factors such as poverty, family structure and support, 
and access to care, also affect children's nutritional and health status. Diet 
has been shown to have both short-term and long-term effects on 
behavior (Briefel et al. 1999). 
School children often face health and nutritional problems that 
affect their intellectual and physical development and their capacity to 
attend school and their ability to learn. The effect of under nutrition on 
young children can be devastating and enduring. It can impede behavioral 
and cognitive development, educability, and reproductive health, thereby 
undermining future work productivity (Martorell, 1996). 
Gopaldas (2003) stated that the average Indian schooler is 
undernourished and underweight suffers from iron deficiency anemia, 
and is vitamin A, riboflavin, vitamin C and iodine deficient. She/he is 
very often suffers from diarrhoea, skin infections like scabies that negate 
her/him being an "Actively Learning Child." Further stated that a 
schooler has to have a minimal level of nutrition and health in order to 
imbibe what is taught to her/him in school. 
Awate et al. (1997) found that the prevalence of nutritional 
disorders in rural primary school children (5-15 years) were as follows: 
anemia 32.47%, vitamin A deficiency 9.8%, vitamin B complexes 
deficiency 2.57%, protein energy malnutrition 2.38%) and vitamin D 
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deficiency 0.19%. 69.52% of the school children had perceived morbidity 
at the time of the initial visits of the schools 68%) were assessed as having 
poor personal hygiene, 30.47% was infested with worms and 10.66% has 
acute respiratory infections. 
Singh and West (2004) conducted a study on children age group 5-
15 years and found that the estimated prevalence of vitamin A deficiency 
among school children is 23,4%, suggesting that there are approximately 
83 million vitamin A deficient school aged children in the Southeastern 
Asia, of whom 10.9%) (9 million at an overall prevalence of 2.6%) have 
mild xerophthalmia (night blindness or bitot's spot) potentially blinding 
corneal xerophthalmia appears to be negligible at this age. 
Khalil and Khan (2004) revealed that the mean height and weight 
increased monotonically with age along with high degree of positive 
correlation between height and weight in both boys and girls (except for 
14 years of age for girls). They found that the over all increase in a mean 
height is more in boys (40.52 cm) than girls (37.35 cm) but increase in 
mean weight was more for girls (19.76 kg) than boys (16.92 kg). It can be 
concluded that boys are taller than girls, but girls are heavier than boys at 
pre-puberty and puberty (14 years of age). Further, they stated that the 
prevalence of wasting of boys and girls were 32.76%) and 28.12% 
respectively, stunting was observed as 79.73%) of boys and 81.80% for 
girls. It was concluded that age has play no significance role in stunting 
of boys and girls and wasting for girls, but age was significantly 
associated with wasting of boys only. 
Abou-Zeid et al. (2005) reported that the anemia is highly 
prevalent among school children living at Saudi high altitude area, which 
is seriously affecting the growth of 6 to 14 years old children. Similarly, 
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malnutrition seems to be a significant healtli problem among those 
children as estimated by anthropometric measurement. In this study, 513 
students from 5 schools were recruited. They found that the mean 
haemoglobin concentration was 1.34±0.9 g/dl, while the prevalence of 
anemia was 11.6% and 15.5% based on haemoglobin and haematocrit 
values. At the same time, underweight affected 14.2% of the students and 
13.8% suffered from wasting. Most of the victims of anemia and 
erroneous anthropometric measurements were females, except for 
wasting which was more prevalent among males. 
The majority of infants and children in developing country are in a 
nutritionally inadequate status. For them, the primary food problem is that 
of quantity, not quality. The diets are deficit not only in micronutrients 
but in energy as well. What children require is food of good nutritive 
value, to meet their requirement of micronutrients and not just a capsule 
containing single/multiple micronutrients. The food besides providing, 
the vitamins and minerals (which can be administered by a capsule), 
supplies a whole range of bioactive photochemical (Kapil, 2004). 
National Nutrition Monitoring Bureau (NNMB) (2002) showed 
that there was a relatively steeper decline in the prevalence of moderate 
and severe under nutrition as assessed by weight-for-age and height-for-
age. In spite of the steep decline in the prevalence of stunting, the change 
in the mean height of the children is very low. There has been a decline in 
underweight children over the last three decades but even now nearly 
50%) of the children are underweight as compared to the NCHS norms. 
The data also revealed that 94.5%) children in the age group of 6 to 9 
years and 96.1%) children in the age group of 10 to 13 years were 
suffering across mild, moderate and severe levels of malnutrition. 
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Analysis of data from District Level Household Survey (DLHS), 
(2002-04) show that under nutrition rates (as assessed by weight-for-age 
WHO 2007 standard) varies between 20-50% in different age groups. 
Nutrition Foundation of India (NFI), (2004) carried out a study to 
access under nutrition and over nutrition in children of low income group 
studying in government schools and high income group children studying 
in public schools. Data were analyzed to assess prevalence of under 
nutrition and over nutrition using height, weight and BMI-for-age (as 
compared to CDC norms) as indices for assessment in nutritional status. 
It was reported that the prevalence of under nutrition in low income group 
was higher and over nutrition was higher in high income group schools. 
Even in public schools there are some children who are underweight, 
stunted and undernourished. 
Khor (2003-04) stated that the prevalence of under nutrition and 
micronutrient deficiency problems is markedly low in Malaysian 
children. Underweight and stunting in children from urban primary 
school is generally below 10%. However, the magnitude is significantly 
higher from 20 to 50%) in children from rural schools and low income 
household in urban schools. Beside Protein Energy Malnutrition (PEM), 
iron deficiency anemia and a sub-clinical form of vitamin A deficiency 
have been reported in young children. 
Osci et al. (2010) conducted a study in twenty public primary 
schools over 499 children between 6 to 10 years of age and found that 
underweight, stunting and wasting were present in 60.9%), 56.1%o and 
12.2% of school children, respectively. Anemia, iron deficiency and 
vitamin B12 deficiency were found in 36.7% and 17.4%) of the children, 
respectively. 
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To improve school performances through improved health and 
nutritional status, Sembene (2003-04) conducted an operational study to 
control iron deficiency and parasitic infections in 2,245 school children. 
Children were randomly assigned to one of the following groups- weekly 
Fe-30 mg, weekly Fe-60 mg, weekly multiple micronutrients supplement 
including 30 mg of iron or a placebo. The impact of the intervention was 
assessed on health and micronutrient status, parasitic loads and school 
performance. Preliminary results showed that the prevalence of anemia 
reduced to 46%. The proportion of children who successfully passed the 
mathematics and French tests was higher in the groups which received 
Fe-60 mg. 
Medhi et al. (2006) study revealed a high prevalence of 
malnutrition among school age children and malnutrition was both 
chronic and recent in nature. Prevalence of wasting, stunting and 
underweight was 21.2%, 47.4% and 51.7%, respectively, among the 
children in the age group of 6 to 8 years. Prevalence of stunting and 
thinness was 53.6% and 53.9%, respectively, among the children in the 
age group of 9 to 14 years of age group. 
Chowdhury et al. (2008) studied 216 boys and 226 girls from 
randomly selected primary schools and found that the prevalence of under 
nutrition among school children were as follows: stunting 17.9%, 
underweight 33.7% and wasting 29.4%. Severe stunting, underweight and 
wasting were found in 4.98%, 7.92%) and 9.51%) of school children, 
respectively. It was found that the prevalence of stunting (21.7%)) and 
wasting in girls (35.8%)) was higher in comparison to boys (13.8%)) 
stunting and 22.7%o wasting. 
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Under nutrition, both Protein Energy Malnutrition (PEM) and 
micronutrients deficiencies, directly affects many aspects of children's 
development. In particular it retards their physical and cognitive growth 
and increases susceptibility to infection, further increasing the probability 
of malnutrition (Panda, 2008). 
Hall et al. (2001) stated that Iron Deficiency Anemia (IDA) is one 
of the world's most widespread health problems, especially among school 
children. He found that iron deficiency is caused by poor diets and lose of 
blood due to warm infestations. Vitamin A is needed for the full 
absorption of iron and deficiency exacerbates anemia. Anemia leads to 
weakness, poor physical growth and a compromised immune system-
decreasing the ability to fight infection and increasing mobility. 
Deb et al. (2010) revealed that the mean personal hygiene score of 
the girls was significantly higher than that of boys. Most of the girls and 
boys were normally nourished as per the CDC growth chart. Over 70% of 
the children were suffering from one or more morbidities, the most 
common morbidity in both the sexes being pallor, followed by worm 
infestation. 
Nutrition Foundation of India (NFI) (2004) survey indicates that 
the daily intake of most foods in Indian households except for cereals and 
millets (470 gm) is much below the Recommended Dietary Allowance 
(RDA). The diets provide negligible amounts of protective foods like 
pulses (29 gm) and vegetables consumption of green leafy vegetables 
(<10 gm) and other vegetables (70-80 gm), which are rich sources of 
micronutrients like beta-carotene, folate, calcium, riboflavin and iron, is 
woefully inadequate. Intake of visible fat is less than 60% of the RDA. 
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Several studies show that food alone does not guarantee improved 
nutritional status. A study in Ethiopia found that differences in food 
availability and access had limited effect on the differences observed in 
child nutritional status (Pelletier et al. 1995). This could be because a 
child's nutritional status is a function of not only the quality and quantity 
of the dietary intake but also a function of morbidity, child caring and 
feeding practices, and household variables such as income and parental 
education. Further in developing countries, poor health status of children 
is exacerbated by poor and inadequate: health facilities and services, 
immunization, safe water and sanitation, and health education programs 
(Clay and Stokke, 2000). 
According to Guthrie (1979) the techniques by which attempts are 
made to assess the nutritional status include physical or anthropometric 
measurement, dietary evaluation, clinical observation and biochemical 
analysis. Davidson and Passmore (1963) have also listed the above 
methods for the evaluation of nutritional status of children. 
Anthropometric Measurement 
According to Sachdev and Choudhary (1995) for practical 
purposes, anthropometry is the useful parameter for assessing nutritional 
status of children. As the nutritional intake and environmental factors 
influence the body size and growth, the classical use of anthropometry 
serve as the most readily available method of nutritional assessment and 
therefore is logical. Anthropometric measurements such as height, 
weight, mid-arm circumference, skin fold thickness are valuable indicator 
of nutritional status (Guthrie, 1979). 
Macy et al. (1957) and Rao (1961) indicated that body measurement 
such as weight and height, if properly obtained and interpreted would 
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serve as useful physical sign in the evaluation of nutritional status. Bhasin 
et al. (1990) also observe that anthropometry offers a reliable method to 
assess the nutritional status of school children. 
Frisancho (1984) stated that anthropometric measurement has 
become an indispensable approach for the evaluation of nutritional status 
of children and adults. Anthropometric variable are indicators of body 
composition for which inferences about nutritional status may be made. 
In comparison to laboratory test based on blood or urine specimen 
anthropometric methods offer several practical advantages, costs are 
minimum and initiative may be taken by a variety of professionals. 
Weight 
Weight is the anthropometric measurement most in use. In 
developing countries the prevalence of malnutrition appears to be best 
indicated by weight deficiency. Jelliffe (1966) has noted that body weight 
standard can best compare with locally prepared standard. 
Bhasin et al. (1990) studied weight and height of 4,405 school 
children in the age group of 5 to 15 years both boys and girls in Haryana. 
In this study they found that weight of boys and girls were uniformly 
heavier than their counterparts in comparison to Indian Council of 
Medical Research (ICMR), (1989) study for all ages and the results were 
statistically significant (p<0.05) for all ages and for both sexes except 
male children in the ages of 13 and 14 years where the results were not 
significant (p>0.05). They found that mean weight of boys ranged fi*om 
19.13 kg to 52.8 kg and of girls from 18.12 kg to 48.52 kg. 
Mohaptra et al. (1998) from Orissa conducted a cross sectional 
study in 4004 school children 5 to 15 years on health and nutritional 
profile of young children in Orissa. The mean weight and height of 
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respective age groups were compared with data from well to do subjects 
from India, NCHS standards, it was observed that the mean weight and 
height of Orissa school children were lower than the referred standards. 
Devi and Mayuri (1999) in a study of physical development of 
rural school children observe that weight of girls were marginally better 
than that of boys. The physical measurement gradually increased from 6 
to 12 year. The boys were found to be heavier than girls up to 10 years 
and from 10 to 12 years girls measured more than boys for weight. 
Height 
School age is a period of growth and development. It is at this time 
that acceleration in weight and linear growth as well as further 
development takes place in children. It is well established that the time of 
maximum growth in height is closely correlated with sexual maturation. 
Several studies found that the menarche always occurs after the greatest 
increase in height (Bhasin et al. 1990; Rao et al. 1998; Anand et al. 1999). 
Bhasin et al. (1990) in a study on height and weight of well to do 
school children in Haryana, observed that the range of mean height of 
boys extends from 112.68 cm to 116.17 cm with total increment of 53.49 
cm. In case of girls the range of mean height extended from 111.9 cm to 
161.25 cm with a total increment of 49.35 cm. 
Devi and Mayuri (1999) in her study of school children in Andhra 
Pradesh indicated that stature of boys were shorter than well to do boys 
of ICMR by 5.10 cm to 8.45 cm with increasing age and were measuring 
93 to 95% of ICMR standard. With reference to NCHS standards the 
differences were between 3.12 cm to 6.45 cm with increasing age and 
were measuring 95 to 96%. They observed that the low weight and 
stature of children might be due to the low socio-economic status. The 
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growth performance in stature was found to be better as compared to 
weight. Agarwal et al. (1992) have shown that growth performance of 
Indian children failed to catch up like that of western counterparts even 
under the best of economic and environmental conditions. 
Rita and Singh (2001) in a study which was carried out at nine 
states of India on nutritional status of Indian school children found 83% 
of children were malnourished based on Gomez classification, in which 
35.5%, 39.5% and 8% children were suffering from grade I, grade II and 
grade III degree of malnutrition, respectively. 
Sujatha (1997) in her comparative study of children in municipal 
schools in Visakhapatnam city on health status of 2938 school children 
found that according to weight-for-age criteria 79.04% children were 
undernourished and according to height-for-age 66.89%) children were 
stunted. Devi and Mayuri (1999) in a cross sectional study on physical 
development of 1657 rural school children of Andhra Pradesh, calculated 
the growth profile by using body mass index formula. They observed that 
about 58.4%) of boys and 48.5%) of girls to be in the category of 
moderately malnourished. The overall prevalence of malnourished 
children was 53.45%), the severely malnourished children were found to 
be 40.5%o in boys and 37.3%) in girls. The overall prevalence of severely 
malnourished children was 38.4%). They concluded that nearly two third 
of sample children were in the category of moderately malnourished 
followed by severely malnourished and normal categories. 
Clinical Examination 
Clinical examination is an essential feature of all nutritional survey 
since their ultimate objective is to assess level of health of individuals or 
of population group in relation to food they consume. It is also simplest 
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and the most practical method of ascertaining the nutritional status of a 
group of individuals (Park, 2005). 
Nutritional deficiencies were widely prevalent in rural and urban 
school children due to poverty, ignorance and high incidence of infection. 
Agarwal and Singh (1999) established that under nutrition, anemia and 
vitamin A deficiency were common even in higher socio-economic strata. 
The significant health problem at this age need prior attention as any 
deviation from normal health in this age group is likely to have adverse 
consequences in future. This may be possible, if periodical clinical 
examination of school children is adopted to combat it. 
Mohaptra et al. (1998) in Orissa in a study on nutritional status of 
school children aged 5 to 15 years investigated that the prevalence of 
significant anemia was 32.3% in boys and 37.2% in girls. 
Ingale (1985) in a study on nutritional status of school children 6 to 
12 years in Nagpur noted that overall prevalence of anemia for both sexes 
and all ages to be 73.1%. The overall prevalence of anemia in male and 
female was more or less similar, 72.8% for boys and 73.4%) for girls. The 
prevalence showed a decreasing trend with increasing age of children. 
Agarwarl and Singh (1999) in a study of 1144 school children of 
Mumabi observed that sign of vitamin A deficiency was limited to 
conjunctival xerosis as bitot's spots and none had night blindness, with 
overall prevalence of 7.2%. In Orissa, Mohaptra et al. (1998) recorded the 
prevalence of vitamin A deficiency to be 10.6% in school children aged 5 
to 15 years. Mukta and Singh (1998) in a study on nutritional status 
recorded the prevalence of vitamin A deficiency to be 5% in the urban 
school children aged 6 to 9 years from low socio-economic group of 
Jaipur city. 
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Again Mohaptra et al. (1998) recorded the sign of vitamin B 
complex deficiency like angular stomatitis, cheilosis and glossitis in 
15.2% of children of age group 6 to 12 years of Nagarpur. Sujatha (1997) 
in a comparative study on health status of school children aged 5 to 13 
years in Visakhapatnam revealed the prevalence of vitamin B complex 
deficiency to be 2.26%, 4.74% and 9.22% in municipal, private and rural 
school, respectively. The overall prevalence in boys was 4.76% and in 
girls 4.18%. National Nutrition Monitoring Bureau (NNMB) (2000) 
noticed a definite age trends in the prevalence of oral lesions of angular 
stomatitis, red raw tongue, cheilosis etc., indicative of vitamin B complex 
deficiency, with highest prevalence being in school age group. 
Itoo (1994) quoted that in Orissa, the prevalence of caries was 
higher among children of both sex of low socio-economic status with 
prevalence of 75.4%). Agarwal and Singh (1999) observed dental filling in 
26.1%) of girls (5 to 15 years). The overall prevalence of dental caries was 
found to be 46.8%o, with the prevalence in primary section 61%). In a 
comparative study Sujatha (1997) observed a reverse trend i.e. prevalence 
of dental caries being more in girls than boys. She reported that 
prevalence to be 17.56%) in boys and 22.18%) in case of girls. On 
comparison in municipal, private and rural schools she observes the 
prevalence of dental caries to 34.16%, 5.33%) and 7.80%), respectively. 
Child and social factors 
With regard to child and family variables Devi and Mayuri (1999) 
observed that age, class, parental education, occupation, caste, the socio-
economic status had significant relationship with physical development of 
children. Family size, family type and ordinal position of the children 
were not related to the child's physical development. Contrary to these 
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findings, Sellen (1995) in a bicultural study of chiild growth performance 
in relation to diet and social and nutritional status of children in Tanzania 
established that nutritional status of children was directly associated with 
age, sex and birth order. 
Zalilah et al. (2000) carried a cross sectional study in Malaysian 
school children and found the male children had significantly lower mean 
for height-for-age than female children and also children from higher 
income group had higher mean for height-for-age indicating that height 
was significantly related to household income. They found that none of 
the other factors like age, birth order, number of children and household 
size etc. show any significant relationship for nutritional status of 
children. 
Zalilah et al. (2000) in a study in Kuala Lumpur found 52%, 47% 
and 36%) of the school children were significantly under weight; stunted 
and wasted, respectively. Prevalence of underweight was 56.5%) in boys 
and 42.6% in girls and 38.3%) and 32.6%) in boys and girls, respectively. 
Altogether more boys than girls were found to be experiencing some 
form of malnutrition. The findings indicate that malnutrition is still 
prevalent among older children although a majority of them were mildly 
malnourished. 
Family Size 
In a study of nutritional status of school children of Nagpur, Ingale 
(1985) observed that according to family size and nutritional status as per 
ICMR weight-for-age standard, children with family size up to six, were 
58.1%) normal, 20.2%) were in grade I, 17.8%) in grade II and 3.9%) were 
in grade III. In families with size seven or greater, 51.2%) were in normal 
grade, 25.6%) in grade I, 18.2%) in grade II and 4.9%) in grade III category. 
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In all families with size 3 to 7 and above not a single child belonged to 
grade IV. In families with 3 to 4 members, only 24 to 26% were in grade 
I and grade II and rest about 73 to 75%, were in normal grade. While in 
families with family size from 2, 3 and 4, there was no child who 
belonged to grade III and grade IV. She concluded that family size is 
significantly associated with nutritional status of the children. Louise 
(1996) in her study also found that nutritional status was related to family 
size, income and ethnic origin. Whereas Devi and Mayuri (1999) 
established that family size was not found to be related with the child's 
physical development. Zalilah (2000) in Malaysian children revealed that 
household size, as a factor did not have significant association with 
nutritional status of children. 
Types of Family 
Doan (1989) in a study on nutritional status and family structure in 
Jordan found that children in extended families were shown to have lower 
weight-for-age on an average than children in nuclear families, after 
controlling. The other factor's effect was more intense for girls. In 
addition, the growth of girls was significantly lower than boys in crowded 
households. In his analysis he also yielded a significant interaction 
between nuclear families and better nutritional status. 
In a study on home environment and development, Vazir et al. 
(1998) assessed that small family size was found to be important for 
positive development. He reported that nuclear families were 
significantly related to better nutritional status. 
Income 
The standard of living of the family is an important factor 
determining the health of the individual. Children from well to do 
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families have better height and weight. Gopalan (1992) compared the 
data collected by Nutrition Foundation of India (2003) on height and 
weight of children by affluent section of the population for five large 
cities of India viz. Ludhiana, Delhi, Varanasi, Calcutta and Bangalore, 
with data collected by National Nutrition Monitoring Bureau (NNMB) 
(2004) on height and weight of poor children in the country, showed 
striking difference in the growth performance. The height and weight of 
poor Indian children were much lower than the affluent children. 
2.4 ACADEMIC ACHIEVEMENT OF SCHOOL CHILDREN 
Nutritional deficiencies are a major problem in school children in 
India and have a variety of adverse effects on their cognitive development 
and growth and increases susceptibility to infections. There is strong 
evidence for beneficial effects of iodine, protein and energy on cognitive 
development in children, while evidences for vitamin Be, vitamin B12, 
folate, zinc and omega-3 fatty acids and in particular Docosahexanoic 
Acid (DHA) is limited and inconclusive . The institute fiirther found that 
the children consuming products containing omega-3 fatty acids with 
micronutrients will have statistically significant higher scores and higher 
improvement in scores on cognitive tests, will grow taller and have a 
better immune response than children consuming control products(St. 
John's Research Institute, 2007). 
Grantham (2005) found evidences from his study on health and 
nutrition in early childhood that there is reasonably good evidence the 
early childhood malnutrition, moderate and severe stunting and 
underweight (low weight-for-age) are associated with poor cognitive 
development, behavior and academic achievement in later childhood. 
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Banerji (2000) conducted a study on the academic achievement of 
primary school children from Mumbai and Delhi and found that the 
average scores were lower than expected. The mean score for language 
was only a little above 75% while that in math was less than 72%. A large 
number of the children did not have mastery over basic language and 
math skills. A fourth of the children tested could not correctly read and 
write letters of the alphabets or simple words, 33% could not correctly 
recognize and numbers 1 to 100. 
Zalilah et al. (2000) conducted a study in Kualalampur in Malaysia 
on urban primary school children to investigate the relationship between 
nutritional status and educational achievement and found that a majority 
of children obtained optimum scores (>75) for Malay language and 
Mathematics and >50 children had insufficient scores for English 
language. It was also found that the total scores of children's were 
significantly associated with household socio-economic status, gender 
birth order and height-for-age. The height-for-age reflects the 
accumulation of nutritional deprivation throughout the years, which may 
consequently affect the cognitive development of children. 
Goyal (2007) studied the learning outcomes in grades IV and V of 
government, private aided and private unaided schools in three tests-two 
language tests (reading comprehension and word meaning) and one test in 
mathematics. The survey results showed that overall learning levels were 
low absolutely and relatively in government schools. The average 
percentage of correct scores in government schools ranged from 40-50 
points, a quarter to a fifth below the average scores in private schools. 
Singh and Shrivastava (1983) reported that the illiteracy of parents 
has negative effect on the achievement of younger children i.e. up to 6 to 
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8 years old and not on the achievement of 10 to 13 years old children. 
However, Sharma (1984) reported the significant positive correlation 
between parental education and academic achievement. 
Valeski and Stipek (2001) stated that to make the most academic 
progress a child needs to be involved in what is going on in class. The 
better first graders feel about their academic skills, more engaged they 
tend to be; and conversely, the harder children work in school, the more 
self confidence they develop about their academic ability. 
National Research Council (NRC) (1993) found that the socio-
economic status (SES) can be a powerful factor in educational 
achievement-not in and of itself, but through its influence on family 
atmosphere, on choice of neighbourhood, on quality of available 
schooling and on parent's way of rearing children. 
Pungello et al. (1996) showed that the children those from low-
income families tended to have lower reading and math achievement test 
scores, and the income gap in math achievement widened as time went 
on. 
Pollack (2005) find out that the educational outcomes of children 
in stable blended families are substantially worse than of children reared 
in traditional nuclear families. 
Considine and Zappala (2002) found a relationship between family 
socio-economic status (SES) and the academic achievement of children is 
well established. 
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2.5 MID DAY MEAL SCHEME AND NUTRITIONAL STATUS 
OF SCHOOL CHILDREN 
Pottertion and Dawjee (2004) found that there is Httle evidence to 
suggest that school feeding program have a positive impact on nutritional 
status on the participating children. 
Kanani and Gopaldas (1998) conducted study on the nutritional 
status of underprivileged MDMP beneficiaries. It was found that the 
'stunted' and 'wasted' affected more between 10 to 15 years old children 
where anemia was present in 73% of boys and 67% of girls. 11% boys 
and 4%) girls were classed as "active cases of xerophthalmia (night-
blindness with conjuctival lesions)". Parasitic infestation was detected in 
44% boys and 35%o girls. Out of the total school enrolled children only 
12% consumed mid day meal on site, the rest shared it with siblings. 
Thus they concluded that the beneficiaries of MDMP have a poorer 
nutritional status. 
Gopaldas (2003) evaluated Gujarat improved MDMP (1993-1996). 
The implementer was commissionerate of Mid Day Meal Program, 
Government of Gujarat and the program involved nearly 3 million school 
children prior to improved Mid Day Meal Program (MDMP). It was 
found that the prevailing nutritional health problems of deprived school 
children included raw hunger, unsafe water, intestinal worms, malaria. 
Iron Deficiency Anemia (IDA), vitamin A Deficiency (VAD) and Iodine 
Deficiency Disorder (IDD). The older boys and girls (11 to 15 years) 
were found to more under nourish than younger children. Impediments to 
active learning were impaired cognition and physical work capacity, night 
blindness and impaired vision, absenteeism due to illness, tiredness and 
irritability. After the improved MDMP that consisted of deworming and 
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vitamin A dosing twice a scm^i^^^^^fms sulphate (60 mg elemental 
iron tablets) 2 times per week in the classroom and iodized salts in 
cooked meals. It was found that the dosed vs. undosed school children 
was 1.1 kg heavier and 1.1 cm taller; haemoglobin level were >12 g/dl; 
intestinal parasitic infection prevalence rates dropped from 71 to 39%; 
prevalence of night blindness and vitamin A deficiency fell from 67 to 
34%, Thus, it was concluded that the improved MDMP had a positive 
impact on nutritional status of school children and if it continued the 
nutrition health problem in these children may reduced. 
The impact of school feeding program on nutritional outcomes is 
very thin. The school feeding does indeed improve the immediate 
nutritional intake of children (Jacoby, 2002; Afridi, 2005) and school 
participation rates (Afridi, 2005; Dreze and Goyal, 2003), the effect of 
these program on learning cognitive skills and on longer term nutritional 
status, is not clear. The effect on long term nutrition is even more of a 
mystery. Quigly and Watts (2005) supports a relationship between regular 
school feeding consumption and nutritional adequacy with having a 
significantly healthier nutritional profile than non-recipients. 
Harber and Davies (1997) note that in South African school 
children the school feeding program had remarkable results. However, 
worm infestation is a further concern and that this has an impact on 
nutrient absorption. Poor concentration, slowness to catch up and 
memory loss are the other effects of worm infestation. 
Laxmaiah et al. (1999) found that about 9.5% of children in MDM 
schools and 9.1% in NMDM school had one or more signs of deficiency, 
either B-complexes and vitamin A or clinical anemia (pallor). The 
proportion of children with <70% of weight-for-age was marginally 
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lower in MDM schools than their counterparts in NMDM schools. The 
percentage of normal was also higher in MDM areas (3%) as compared to 
areas of NMDM (1.3%) also the percentage of wasted (current 
malnutrition), stunted (long duration malnutrition) and wasted and 
stunted (current and chronic malnutrition) was lower in MDM schools 
(3.6%, 50.8%) and 4.4%, respectively) as compared to NMDM schools 
(4.8%, 54.1, and 4.6%, respectively). They concluded that the children 
who are receiving MDM have a better nutritional status than those of 
non-receivers. 
Seetharaman (2001) carried out study to find out the impact of 
MDM on nutritional status of children aged 9 to 12 years in U.P. and 
Rajasthan. He found that the nutritional status of urban children was 
found to be better than that of the rural and slum children. He concluded 
that the MDM did not make any appreciable and significant impact on 
improving the nutritional status of school children. One important impact 
was that it reduced dropouts among the girls. 
Afridi (2005) found that daily nutrient intake of program 
participants increases by 49 to 100%; the program reduces daily protein 
deficiency of participants by 100% and calorie deficiency by almost 30%. 
Contradictory to the above, Semeoal et al. (2006) found that the expected 
height-for-age as per ICMR standards was less in both boys and girls of 
all ages. Prevalence of wasting and stunting in MDM children was high 
(52.6% wasted and 26.3% stunted) than NMDM children. The 10 to 14 
years old was affected most 28.4% had anemia with girls suffering more 
(30.2%) than the boys (26%). Thus the study reveals the poor nutritional 
status of school children in spite of MDMP. 
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Belur (2009) revealed that nearly 93,000 students in schools where 
MDM was given regularly are anemic and that at least 18,000 children 
suffer from vitamin A deficiency. The check-up revealed that at least 
10% of the program participants were suffering from one or the other 
ailment raising fears of the quality of MDMS being provided to them. 
Gopaldas (2003) stated approximately one fifth or 200 million 
Indians are of primary school age (6 to 14 years). Most of schoolers come 
from poor and under privileged home and go to free schools. The 
partnership for child development analysed the anthropometric data of 5 
countries namely- Ghana, Tanzania, Indonesia, Vietnam and India. 
India's schoolers in Gujarat had the dubious distinction of having the 
worst height and weight profiles. They were found to be stunted or short; 
and were skinny or underweight, in spite of being a regular recipient of 
mid day meals. Thus it was concluded that the school meal program is not 
fulfilling its purpose of improving nutritional status among school age 
children. 
Agarwal et al. (1998) found that the problems of malnutrition and 
ill health cannot be over come by school meal program which provides 
less than 15% of the recommended daily allowance for calories. The 
nutrition status appeared to be the most important determinant of 
scholastic performance where the school feeding program did not 
contribute to it. 
Dair Acqua (1991) examines the impact of school lunch programs 
on the consumption of calories and protein by school children. It was 
found that access to the school lunch program is associated with an 
increased availability of 357 calories and 8.5 grams of protein per 
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student. Thus the school lunch program is contributing to good nutritional 
status of children. 
2.6 MID DAY MEAL SCHEME AND ACADEMIC 
ACHIEVEMENT OF SCHOOL CHILDREN 
Powell and Mathews (1998) found that the participation in the 
Jamaican school breakfast program was positively and significantly 
related to arithmetic tests scores, but this study failed to find significant 
effect on spelling and reading test scores. Later they found that 
participation in Jamaican school program was not significantly related to 
test scores over all, although it was positively and significantly related to 
test scores among young children. Finally, Jacoby et al. (1996) found that 
participation in the Peruvian breakfast program was not significantly 
related to academic achievement over all, although they did find positive 
effects on vocabulary scores among a subset of heavier children they 
hypothesized to be undernourished. 
Grantham (2005) suggested that missing breakfast has brief, 
temporary negative effects on some measures of cognitive performance 
and conversely providing a school breakfast has some positive acute 
benefits. The study also reported possible associations between school 
breakfast program and grades found that grades in arithmetic improved 
for participants in school breakfast program but benefits for other subjects 
were less likely and inconsistent. Study suggests that "under nourished 
and younger children are more likely to benefit," 
Laxmaiah et al. (1999) conducted study to find out the association 
between MDMP and educational attainment in children for this purpose 
marks obtained by each child in the preceding annual examination were 
collected fi-om the school records. It was found that the majority of 
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children (76 to 80%) in both MDM and NMDM areas obtained marks 
between 40 to 70% that is grades 'B' and ' C . The proportion of students, 
who secured grade 'A', was marginally higher in MDM schools (13.1%) 
as compared to NMDM schools (10.3%)). 
Dairy Council Report (2002) study reveals that participation in 
school meal program such as the School Breakfast Program (SBP) is 
positively associated with student's learning and academic performance. 
Providing free school breakfast to all students has been demonstrated to 
alleviate morning hunger, decrease student absenteeism and tardiness, 
improve children's grades and psychosocial functioning and provide 
other benefits, 
Ibrahim (2003-04) observed that the active children in the class are 
usually who receives breakfast either at home or participant of school 
feeding program. He found the appreciable role of school feeding 
program in increasing the scholastic performance of the school children, 
but at the same time it is not regular and does not cover the whole 
academic year. 
Seetharaman (2001) found that mid day meal did not make any 
appreciable and significant impact on the educational outcomes of 
children. The educational achievement of the children in general was 
found to be strongly influenced by their nutritional intake. 
Meyers et al. (1999) concluded that the school breakfast program 
(SBP) is giving appreciable effect on the academic achievement of school 
children. The improvement in low income group children's academic 
functioning is found to be associated with SBP. 
Simeon (1995) evaluated the impact of school meal on 
achievement of school children (12 to 13 years old). Children received a 
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school meal (milk 130 kcal, cake 25 kcal or patty 600 kcal), a syrup drink 
(33 kcal) or nothing. It was found that the arithmetic achievement 
improved but there was no change in spelling correction. 
Moore and Kunze (1994) examined school feeding programs 
directly to determine the impact on academic performance. In 22 out of 
30 schools, the success rate on a national exam for fifth grade pupils was 
higher for schools that had school feeding programs. Other studies 
conducted by World Food Program (2001) found that a school meal was 
positively related to children's performance on year-end tests. 
The school feeding programs aims to enhance concentration span 
and learning capacity of school children by reducing short-term hunger in 
classroom, and by contributing to the alleviation of under nutrition. A 
standard achievement test was administered to primary school students of 
IV and V grades in program and control areas, and the test scores used to 
assess the impact of SFP on learning performance of SFP participating 
students. The results show that SFP has a statistically significant positive 
impact on learning. The participation of SFP increases test scores by 
15.7% points. Interestingly, participating students do especially well in 
mathematics they score 28.5% higher in mathematics than do their 
counterpart students in control group (Akhter, 2004) 
2.7 NUTRITION AND ACADEMIC ACHIEVEMENT OF 
SCHOOL CHILDREN 
Diet (i.e. is ingested foods and their nutrients and constituents) 
provide the energy needed for internal organs and affects metabolic 
pathways. The specific content of the food affects certain biochemical 
and hormonal function in the body and brain, thus linking diet to behavior 
and cognition. 
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NUTRITION - BRAIN DEVELOPMENT - COGNITION 
(Anderson, 1996) 
Poor nutrition during time of critical brain development affects future 
cognitive outcomes (Levitsky and Strupp, 1995). 
Nutrition during early infancy can further affect the growth and 
development potential of young children. A healthy child has nutritional 
requirements for periods of rapid growth and development. Malnutrition 
in early life is directly linked to poorer outcomes in school achievement 
and nutritional status in children. The study has shown that the children 
with under nutrition or stunting perform less well on cognitive tests and 
academic measures than well nourished children (Morely and Lucas, 
1997). Iron Deficiency anemia has a negative impact on a child's ability 
to learn, through poorer attention span and memory and also increases the 
risk of lead poisoning, thus reduces the school achievement level of 
children. The research studies indicate that under nutrition during any 
period of childhood, even for relatively short term episodes, can have 
negative effects on the cognitive development thus leads to poor school 
performance among children (Centre on Hunger, Poverty and Nutrition 
Policy, 1998). 
Ibrahim (2003-04) suggests malnutrition disorders affect more than 
30% of school children. Iron deficiency anemia is by far the most 
common nutritional disorders. But sub-clinical vitamin A deficiencies 
and other micronutrients are also present in school children that are 
causing a great hindrance in academic achievement of children because 
the malnutrition affects the cognitive and intellectual power of these 
children. The attitude of the school teacher was found negligible towards 
the nutrition as a cause of poor scholastic performance school teacher 
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perceives malnutrition only as low body weight. They did not correlate it 
with school achievement. 
Iron and iodine are critical for cognitive development. Iron 
deficiencies may render children in attentive and uninterested in learning. 
Iron supplementation was shown to improve IQ (Intelligent Quotient) of 
previously iron deficient children (Seshadri and Gopaldas, 1989). 
Evidences also showed that the children who suffer from iodine 
deficiencies are more likely to perform poorly than those without (Rosso, 
1999). 
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3 
METHODOLOGY 
The study was planned and the design of the research was 
formulated after reviewing a vast range of existing literature both national 
and international. Relevant literature was examined to look at how 
variables of interest were defined and measured, how the data were 
collected, and the possible ways adopted by eminent scholars of the field 
in analyzing the data. An effort was also made to discover not only what 
has been already done, but also what has not been done and what might 
be worth doing in the area of impact of mid day meal on nutritional status 
and academic achievement of school children. The researcher has 
examined almost all the major studies and appropriate journals, scholarly 
texts, conference papers, textbooks, books, magazines, other mass media 
and internet. Personal interactions with eminent scholars of the field were 
also done. 
3.1 Locale Of The Study 
The present research study is carried out on school children aged 6 
to 14 years in Aligarh city of Uttar Pradesh. Uttar Pradesh is the most 
populous state of India with a population of over 150 million, 16% of the 
country population. Aligarh is situated at a distance of 133 km of south 
east of Delhi. It comprises of 68.97 sq. km and has a population of 
6,58,165 (Census Department of Aligarh City Corporation, 2001). 
Recently, the Aligarh district has been declared as the head quarter of a 
commissionary comprising 5 districts. Aligarh is famous for its lock 
industries and Aligarh Muslim University. The population of Aligarh is 
of mixed nature representing people of different religion, occupation and 
Methodology 
Figure: 3.1.1 Map of India showing location of Uttar Pradesh 
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socio-economic levels. Wheat and millets form the staple diet and the 
water sources for drinking and cooking purpose are from the suburbs 
water tables in wells and tube wells. The climate of Aligarh is of extreme 
nature very hot from April to August and very cold during December to 
February. It is well connected by roads and railways with its neighboring 
states. 
The geographical boundaries of Aligarh district includes district 
Mathura in the south west, Mahamaya Nagar in south, Etah in south east, 
Badayun in north east, Bulandshahar in north and Faridabad (Haryana) in 
north west. 
The major considerations for the selection of the locale are: 
a) Studies have not been done to check the impact of mid day meal 
on nutritional status and academic achievement of school 
children in this region so far. 
b) The city represents population of mixed nature different socio-
cultural and economic background. 
c) Easy accessibility and ease of approach. 
3.2 Research Design 
As per the information obtained from the Office of District Basic 
Education, Aligarh, 60 government primary schools were frinctioning in 
Aligarh city. Five schools were selected randomly out of 60 government 
primary schools situated at begpur kanjau, dodhpur, kelanagar, jiwangarh 
and jauharbagh (fig. 3.2.1). These schools were named as Mid Day Meal 
(MDM) school in present study. Furthermore, there were around 72 
public primary schools in which children of same socio-economic status 
were studied. Full attempt had been made to select the public primary 
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school of same area from where mid day meal school has been selected. 
Five public primary schools were selected randomly for the purpose of 
study and named as Non-Mid Day Meal (NMDM) schools (fig.3.2.1). 
Each school was formally contacted for seeking necessary 
permission from school authorities like principals, headmaster. Based on 
the consent and active cooperation of the school authorities, fiye schools 
where mid day meal has been provided regularly and five another school 
where no noon meal was provided by school catering to class I to VIII 
were selected to include in the study. 
3.3 Sample Selection 
School children in the age group of 6 to 14 years studying in 
various classes ranging from class II to class V in all the selected schools 
were included as population. A total 600 school children-300 Mid Day 
Meal (MDM) school children and 300 Non-Mid Day Meal (NMDM) 
school children were selected. Random sampling technique was used to 
select the sample from these schools. 
The chronological age at the time of sampling was the criterion for 
inclusion in the sample. The age at the last birthday (i.e. age in complete 
year) was used for computation of data. The other eligibility criteria for 
the study group were: 
a) apparent normal health of children; 
b) children in the age group of 6 to 14 years; 
c) who were attending the school for at least last one year; 
d) who do not have any chronic disease of any organ; and 
e) who have a regular attendance. 
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Using the above eligibility criteria a total of 600 eligible children were 
surveyed. Children were interviewed based on pre-tested questionnaire 
for age, sex, ordinal position, number of siblings, number of family 
members, type of family, religion, occupation of parents, family income, 
education of parents, standard of living, personal hygiene. 
Anthropometric measurements i.e. height and weight were recorded with 
detail clinical examination for symptoms of various nutritional deficiency 
symptoms. The academic achievement of school children was assessed 
from their school result cards. Further information regarding quality and 
quantity of mid day meal was collected by students and through self 
observation of the researcher. 
3.4 Methodology 
The present study was an intensive research to assess the impact of 
mid day meal on nutritional status and academic achievement of school 
children. It also examined the magnitude of nutritional diseases prevailing 
among both school children aged 6 to 14 years. In order to get a realistic 
picture, the technique adopted for obtaining data and information was 
intensive and time consuming. Multiple options were exercised to collect 
the required details from the subjects. It includes an oral questionnaire 
that comprised of an interview-cum physical examination, anthropometric 
measurements, clinical observation and academic achievement result 
cards. 
The questionnaire was developed to collect the required 
information. It was prepared carefully in consultation with medical 
experts and improved over several administrations. Each question was 
examined before finalizing for its relevance to the study and for its 
objectivity. 
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3.4.1 Pilot Survey 
Initial version of questionnaire and all the techniques for 
measurement of anthropometrical and clinical examination test adopted 
were piloted on a set of 50 Mid Day Meal (MDM) school children and 50 
Non-Mid Day Meal (NMDM) school children from all the age groups 
irrespective of gender under medical staff supervision. Consequently the 
content of the questionnaire was modified and minor changes were made 
in the method of gathering information on anthropometric measurements 
and clinical examinations with these changes, tools were then used to 
study different sets of children and the results were found to be fairly 
satisfactory, 
3.4.2 Data Collection 
Examination/interviews based pre-designed and pre-tested 
questionnaire (annexure I) were carried out during the year 2009 to 2011. 
Questionnaire was specifically developed by the researchers for the 
purpose of this study. The questionnaire included multiple choice 
questions about the impact of mid day meal on nutritional and academic 
achievement. The children of the study group were both physically 
examined and interviewed for family history background and other 
information in their respective schools. The subjects under study group 
were assembled separately and were told about the purpose and 
objectives of the study. They were also explained about the procedures of 
the study. In all the schools children under study were examined class 
wise and efforts were made to cover all the children of a particular class 
through repeated visits before shifting out to other class units. Each 
subject was called alone in a separate room, interviewed and examined 
personally by the investigator to avoid passing of information to other 
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members of the study group and to ensure privacy as well as to avoid 
embracement situation to the respondent if asked in front of the other 
children and to enable the child to give answer and respond freely to the 
investigator. All the work relating to data collection and physical 
examination were conducted by the investigator to maintain the 
uniformity. About 20 to 30 minutes were spent on each child for the 
physical examination during the school hours. The academic achievement 
of the study group was assessed from their school result cards. Results of 
previous passed class and preceding class were taken as to determine the 
progress in academic achievement. The process of data collection and 
physical examination was time intensive. But the efforts were worth 
while, as it secured reliability of data. 
The questionnaire was based on: 
1. Individual profile 
2. Family background 
3. Standard of Living Index (SLI) 
4. Personal hygiene of the child 
5. Anthropometric measurement 
6. Clinical examination 
7. Academic achievement 
8. Mid Day Meal Scheme 
While the first section deals with the name of the child, date of study, 
age, date of birth, sex, class, name of the school, type of school, number 
of siblings, religion, residential address etc. The second section deals with 
complete family background to include name of parents, occupation of 
parents (annexure II), education of parents, mother working status, type 
of family, total family members, monthly family income (annexure III), 
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total earning members etc. in detail to ascertain the socio-economic status 
of the family. 
The third section of the questionnaire includes information about 
family living standard. A scale of Standard of Living Index (SLI) 
developed by National Family Health Survey (NFHS), District Level 
Household Survey (DLHS) has been adopted (annexure IV). The SLI is 
calculated by adding the scores for source of drinking water, type of 
house, fuel for cooking, toilet facility, source of lighting, ownership of 
items etc. 
The fourth, fifth and sixth section of the questionnaire includes 
information of child's nutritional status i.e. child personal hygiene, 
anthropometric measurements (height and weight) and clinical 
examination, respectively. The child personal hygiene was assessed on 
the basis of cleanliness of teeth, hair, nails, mouth etc. and bath habits of 
the respondents. The anthropometric measurements like height and 
weight was recorded by researcher for each child of the study group on 
the spot and noted down simultaneously on space provided for it on the 
questionnaire. The clinical examination of different parts of the body of 
the subjects for symptoms of various nutritional deficiencies was 
analyzed. The questions were set to the symptoms for normal to various 
categories of particular nutritional deficiency disease. The various 
categories of symptoms found were noted down in the appropriate space 
to compute later. 
The seventh section of the questionnaire deals with child's 
academic achievement. The school performance was obtained on the 
basis of average percentage of total marks obtained in previous and 
successive class examination. 
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The eighth section of the questionnaire includes information about 
mid day meal like do children get mid day meal everyday? Do they like 
mid day meal? Do they eat mid day meal every day? And do they feel full 
stomach after eating mid day meal? The quality of mid day meal was 
personally observed by the researcher as well as observations/views of 
teacher were also taken in this regard. The quantity of mid day meal 
provided to children and nutrient content in it was calculated by Nutritive 
Value of Indian Food by ICMR (NIN, Hyderabad, 1990) (annexure v). 
3.4.3 Filling up the Questionnaire 
The questionnaire-cum-interview schedule was prepared in English 
language and explained to the subject in Hindi also, as the children 
belong to the low socio-economic group and were studying in either 
government primary or Hindi medium public primary schools. The 
researcher read out the questions and filled in the response given. The 
responses in interview scheduled were filled in by the researcher 
irrespective of their age to maintain uniformity in the procedure with in 
that age group. 
3.5 Anthropometrical Examination 
For anthropometric measurements efforts were made to secure 
accuracy of high order by employing standardized equipment like 
weighing machine, and anthropmeter, to get information on all the 
anthropometric measurements. WHO recommends the use of vertical 
board with attached metric rule and a historical head bound for 
measurement of height and a leveled platform scale for the measurement 
of weight in adults. Standard techniques were used in respect of all the 
anthropometric measurements. 
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3.5.1 Age 
This was determined from the school register. The school insists on 
a birth certificate at the time of admission and thereafter the age is 
increased by one every year. Only those children who were listed in 
register to be in the age group of 6 to 14 years were included. 
The anthropometric indicators recommended by WHO child 
growth for standards (2007) 5 to 19 years children are stunting (height-
for-age <3'^ '' percentile) and thinness (BMI-for-age <5* percentile) that 
studied in this analysis/study. These were calculated separately for boys 
and girls for each year of age, as the WHO reference norms vary by age 
and sex. 
3.5.2 Weight 
Weight was taken with the help of a Crown Victoria DX bathroom 
scale to the nearest of 0,5 kg reading. The instrument used was easily 
portable, sturdy, inexpensive and light to be carried for the field study. To 
ensure the accuracy, it was checked daily with standard weight and by 
taking repeated weight of the same individual. The subject was weighed 
preferably before the mid day meal in minimal clothing. The subject was 
asked to empty the bladder before weighing by a standard procedure as 
suggested by Jelliffe (1966), 
3.5.3 Height 
Height was measured in centimeters nearest to 0.2 cm. The subject 
was asked to stand without shoes but with heels together and with the 
shoulder, buttocks, and heels, touching the scale. The subject looked 
straight and the head was held comfortably erect. The arms hung 
naturally on the sides. The subject was asked to take a deep breath and 
stretch without raising the heels. The height was recorded when the 
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anthropmeter beam was brought down firmly on the vertex. In the case of 
girls it was necessary to remove any impediment like combs, ribbons, 
clips or bands etc. 
3.6 Grading Growth Status 
There are several ways of combining weight and height data to 
construct of fatness (obesity) or thinness (under nutrition). The growth 
status of the children was assessed by expressing their weight and height 
as per CDC standard (2000) (annexure VI) and categorizing them into 
various grades of nutrition status according to WHO standards (2007) 
(annexure VII (height-for-age) and annexure VIII (BMI-for-age)). 
Height-for-age indices reflect long term nutritional status. Inadequate 
height-for-age indicates a chronic condition 'stunting'. The indices Body 
Mass Index-for -age reflect 'thinness' (under nutrition) or an indicator of 
current nutritional state. Such combination of indices could be used to 
assess whether the child is fatter or thinner than is usual for a child of that 
sex, age and background. 
The children were grouped into different grades of nutrition status 
by WHO child growth standards (2007). Anthropometric data were 
analyzed using the World Health Organization's (WHO) Anthroplus 
Version 3.2.2 statistical software. Stunting was defined as a height-for-
age z score <-2SD (severe stunting, <-3SD), thinness as a BM-for-age z 
score <-2SD (severe thinness, <-3SD), and overweight as >+lSD 
(obesity, >+2SD). 
3.7 Clinical Examination 
Detailed clinical examination of the subject was carried out. 
Clinical signs suggesting various nutrient deficiencies were examined by 
a standard procedure documented by Jelliffe (1966). The children were 
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examined particularly for iron, vitamin C, vitamin B, vitamin A 
deficiencies and dental caries. 
3.8 Energy and Protein Estimation 
The quality of raw material used in the preparation of mid day meal 
had been differentiated into good, average and poor category by the 
researcher after keen observation of food items. 
For calculating calorie and protein content in food items of mid day 
meal, one week menu has been followed in each school and quantity 
provided to each child was weighed. An average of calorie and protein 
content in each cooked items has been calculated by Nutritive Value of 
Indian Foods by ICMR,1990 (NIN, Hyderabad) (annexure V). 
3.9 Analysis Of Data 
All the data obtained through questionnaire cum interview schedule 
were coded and entered into computer taking into consideration all the 
parameters of the relevance and importance of the study. Mean, standard 
deviation and percentiles were calculated for various anthropometric 
parameters for each age group for boys and girls separately as well as 
combined for analysis and comparison. The mean and percentile for 
various parameter were utilized for analyzing the relationship with 
nutritional status and academic achievement and for comparison with the 
others standard percentile studies. Normal 'z' test or student't' test were 
tested for comparing observed mean for various parameter. WHO (World 
Health Organization) child growth standard for assessing nutritional 
status was calculated from measured height and weight to classify 
children into group i.e. normal, stunting, and severe stunting and normal, 
thinness and severe thinness category of malnutrition. Chi-test was 
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applied to find out the difference in the distribution of various parameters. 
The detail calculation methods have been described below: 
3.9.1 Percentage 
Single comparisons were made on the basis of the percentage. For 
drawing percentage the frequency of a particular cell was multiplied by 
100 and divided by total number of respondents in that particular 
category. 
3.9.2 Arithmetic Mean 
Arithmetic mean was the average used in the present study. Arithmetic 
mean of a series was the figure obtained by dividing the total values of 
various items by their number. 
X = A + ^ ^r— XI 
If 
where, 
X = Arithmetic Mean 
A = Assumed Mean 
Hfx = Product of frequency and deviation from the assumed mean 
Ef = Total frequency 
i =Class interval 
3.9.3 Standard Deviation (SD) 
Standard deviation was the square root of the arithmetic mean (average) 
of the squares of the deviation measured from the mean or assumed 
mean. >^^ iV —• -^*'-*^ 
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iV(£fx^)-(Xfx)Vn 
(n-1) 
where, 
a = standard deviation 
Sfx^= sum of the product of frequency and square of 
deviation from assumed mean. 
Zfx = sum of the product of frequency and deviation from 
assumed mean. 
n = number of observations 
i = class interval 
3.9.4 Test of Significance 
t-test was expressed as-
^ ^ | X l - X 2 | 
C.S.E. 
Where, Xi and X2 were the means of the first and second group. 
C.S.E. mean combined standard error. It was calculated by the following 
formula: 
C.S.E. = C.S.D. —+— 
«, «2 
where, ni and n2 were the number of observations in the first and second 
group respectively. C.S.D. is the combined standard deviation. It was 
calculated by the following formula: 
CSD _ A/(n,-l)q?+(n2-l)q2 
n, +n2 -2 
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C.S.D. = 
C.S.D. = 
C.S.D. = , 
1 
ifni<30 
n2<30 
ln,af+(n2-l)a2^ 
y n , + n 2 - 2 
ifni>30 
n2<30 
|(n,-l)a'+n20-2^ 
y n, +n2 - 2 
ifn, <30 
n2>30 
1 2 2 
n, o, +n2 ©2 
\ n ,+n2 
ifni>30 
n2>30 
c.s.D.=,Ki2i 
n 
ai and a2 were standard deviations of first and second group respectively. 
3.9.5 x^Test 
X test describes the magnitude of tlie discrepancy between theory and 
observation. It is defined as: 
where, 
0 = Observed frequencies 
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E = Expected frequencies 
Expected frequencies were calculated by: 
^ RTXCT 
E = 
where, 
E = Expected frequency 
RT = the row total for the row containing the cell. 
CT = the column total for the column containing the cell. 
N = the total number of observation. 
3.9.6 Coefficient of Correlation 
It determines the degree of relationship between two or more variables -
it does not tell about cause and effect relationship. 
N^XY-(XX)(XY) 
'~^[NXX^-(IX)^I[N2;Y^-(EY)^ 
where, 
r = stands for correlation coefficient. 
N = Number of observations. 
Zxy = Sum of the product of deviation of x and y 
variables with their frequencies. 
Zx = Sum of the product of deviation of x variable with 
the frequency. 
Sy = Sum of the product of deviation of y variables 
with the frequency. 
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RESULTS 
The data collected is considered as base, upon which the structure 
of research rests. It is very essential in research to analyze and interpret 
the collected data in tabulated form. The method of converting raw data 
into meaningful statements includes data processing, data analysis and 
data interpretation and presentation. The present study was carried out in 
Aligarh city selecting five different government primary schools (where 
mid day meal was provided every day) and five different public primary 
schools (where mid day meal was not provided) of almost same socio-
economic status of urban areas of Aligarh. A total sample of 300 from 
MDM school (138 boys and 162 girls) was selected and another 300 
sample from NMDM school (135 boys and 165 girls) was selected from 
these schools. The results of the present investigation have been 
presented in preceding chapter and they are been discussed in the 
following chapter, under the following headings: 
4.1 To study the socio-economic profile of MDM school children. 
4.2 To study the socio-economic profile of NMDM school children. 
4.3 To compare the height and weight of MDM school children and 
NMDM school children. 
4.4 To explore the nutritional status among MDM and NMDM school 
children. 
4.5 To explore the differences in the prevalence of nutritional 
deficiency in MDM and NMDM school children. 
Results 
4.6 To study the academic achievement of MDM and NMDM school 
children. 
4.7 To explore the information regarding quality and quantity of mid 
day meal in selected MDM schools. 
4.8 To correlate nutritional status with child's social factors. 
4.9 To correlate academic achievement with child's social factors, 
4.1 To Study the Socio-Economic Profile of MDM School 
Children 
Table 4.1.1 Distribution of MDM school children according to age 
and sex 
Sex of MDM School Children 
/ S \ Boys Girls 'I^ "*"* 
(years) 
No. % No. % No. % 
6 1 0.72 8 4.93 9 3.00 
7 2 1.44 12 7.40 14 4.67 
8 
9 
10 
11 
12 
13 
14 
Total 
Mean 
14 
23 
30 
13 
31 
11 
13 
138 
10.14 
16.66 
21.73 
9.42 
22.50 
8.00 
9.42 
46.00 
10.72 
30 
13 
32 
22 
18 
17 
10 
162 
18.51 
8.02 
19.75 
13.30 
11.11 
10.49 
6.17 
54.00 
10.05 
44 
36 
62 
35 
49 
28 
23 
300 
14.67 
12.00 
20.67 
11.67 
16.34 
9.34 
7.67 
100 
10.36 
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Above table explains the distribution of boys and girls of MDM 
school according to age and sex. Out of 138 boys, the maximum 
percentage of boys were (22.5%) 12 years of age followed by (21.7%) 10 
years old and then 16.7% boys of 9 years of age and minimum (0.7%)) 
boys were 6 years old. However, out of 162 girls, 19.8%) school going 
girls were 10 years of age, followed by 18.5%) girls of 8 years of age and 
minimum (0.9%) girls were of same age group of boys i.e. 6 years of age. 
When MDM school going boys and girls were considered together, 
out of 300 selected students, 46%o were boys and 54%) were girls. 
Majority of them (20.67%)) were of 10 years of age followed by 16.34%) 
of 12 years of age and minimum 3% were of 6 years old. 
Further analysis of the data from the above table reveals that the 
mean age of MDM school going children was 10.36 years which was 
more in boys (10.72 years) as compared to girls (10.05 years). 
Table 4.1.2 Distribution of MDM school children according to 
religion and sex 
Sex of MDM School Children 
Religion g^ y^  (.j^,^ Total 
No. % No. % No. % 
Muslim 89 64.50 85 52.46 174 58 
Hindu 49 35.50 77 47.54 126 42 
Total 138 100.00 162 100.00 300 100.00 
Above table 4.1.2 indicates that the maximum percentage 
(64.50%)) of boys were of Muslim religion whereas 35.50%) boys were of 
Hindu religion. However in girls, the majority of them (52.46%)) were of 
Muslim religion and remaining 47.54% were of Hindu religion. 
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Similar pattern regarding religion was observed when boys and 
girls considered together. The percentage of MDM School children 
belong to Muslim religion (58%) was higher than the children of Hindu 
religion (42%). 
Table 4.1.3 Distribution of MDM school children according to class 
and sex 
Class 
II 
III 
IV 
V 
Total 
No. 
33 
45 
32 
28 
138 
Sex of MDM School Children 
Boys } 
% 
23.90 
32.60 
23.20 
20.30 
100.00 
No. 
60 
32 
48 
22 
162 
Girls 
% 
37.03 
19.80 
29.62 
13.60 
100.00 
No. 
93 
77 
80 
50 
300 
Total 
% 
31.00 
25.67 
26.70 
16.63 
100.00 
Above table indicates the distribution of boys and girls of MDM 
School according to class (education). Out of 300 MDM school children, 
majority of them were in class II (31%), followed by (26.70%) children in 
class IV, 25.67% of school children were in class III where the minimum 
students (16.63%) were in class V. Similar pattern regarding class was 
observed among girls students, whereas in boys, the majority of them 
(32.60%) were in class III, followed by 23.90% and 23.30% in class II 
and class IV, respectively and the least percentage (20.30%) of boys were 
in class V. 
It was observed that in both boys and girls children, the minimum 
percentage were found in class V where the maximum percentage (31%) 
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were in class II, followed by 26.70% children in class IV and 25.67% 
children of class III. 
Table 4.1.4 Distribution of MDM school children according to family 
member and sex of children 
Sex of MDM School Children 
No. of „ ^ . , Total 
» ., Boys Girls family 
member ^^ o/^  jy^ o/^  jy^ o/„ 
> 4 5 3.62 6 4.34 11 3.67 
5-9 101 73.18 124 76.24 225 75.00 
10-14 32 23.18 32 19.75 64 21.33 
Total 138 100.00 162 100.00 300 100.00 
In the above table 4.1.4, the maximum percentage i.e. 73.18% 
families of M D M boys were having 5 to 9 members, while 23.18%) 
families of boys were having 10 to 14 members in their family, followed 
by minimum of 36,20%) boys with less than four family members. The 
situation was similar in case of the families of girl children, 16.24% of 
girls were having 5 to 9 family members, 19.75%) girls were having 10 to 
14 family members and remaining 4.34%) were with less than four family 
members. 
Similar pattern regarding total family member was observed when 
boys and girls considered together, 75%) families were having 5 to 9 
family members, 21.33% families were having 10 to 14 family members 
and remaining 3.67%) families of school children were having less than 
four family members. 
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Table 4.1.5 Distribution of MDM school children according to family 
Income and sex of children 
Monthly 
income 
(Rs.) 
Sex of MDM School Children 
Boys Girls 
No. % No. % 
Total 
No. % 
Below 
3000 
3000 to 
6000 
6000 to 
9000 
9000 and 
above 
Total 
24 
77 
23 
14 
138 
17.39 
55.79 
16.68 
10.14 
100.00 
36 
97 
24 
162 
22.23 
59.87 
3.08 
14.82 
100.00 
60 
28 
38 
20.00 
174 58.00 
9.34 
12.66 
300 100.00 
Above table 4.1.5 explains the distribution of boys and girls of 
MDM school children according to income of family. The maximum 
percentage i.e. 55.79% of boy's families were having an income of 
Rs.3000 to Rs.6000 per month, followed by 17.39% of boy's families 
were having an income below Rs.3000 per month. 16.68% families of 
boys were having an income of Rs.6000 to Rs.9000 per month. 
Furthermore, the minimum numbers of families of boys (10.14%)) were 
belonging to income group of Rs.9000 and above. 
Similar pattern regarding income of family was observed among 
girls' children. When boys and girls were considered together, out of 300 
MDM school children, majority of them (58%) belonged to the family 
with an income of Rs.3000 to Rs.6000 per month, followed by 20% 
belonging to income group of below Rs.3000 per month and further, 
followed by 12.6% belonging to an income group of Rs. 6000 to Rs.9000 
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per month and a minimum of 9.34% of boys families were having an 
income of Rs.9000 and above. 
Table 4.1.6 Distribution of MDM school children according to 
earning member and sex of children 
No. of 
earning 
member 
One 
Two 
Three 
Four and 
above 
Total 
No. 
. 76 
46 
13 
3 
138 
Sex of MDM School Children 
Boy! 5 
% 
55.07 
33.33 
9.43 
2.17 
100.00 
No. 
88 
48 
23 
3 
162 
Girls 
% 
54.34 
29.62 
14.19 
1.85 
100.00 
No. 
164 
94 
36 
6 
300 
Total 
% 
54.66 
31.33 
12.00 
2.01 
100.00 
Above table 4.1.6 explains that out of 300 MDM school children, 
the maximum percentage (54.66%) of both boys and girls children were 
having only one earning member, followed in descending order by 
31.33% with two earning members, 12,00% were having three earning 
members and only 2.01% families of selected children were having four 
and above earning members in their families. 
Similar pattern of decreasing order was also reported in boys as 
well as in girls when considered separately. The maximum percentage i.e. 
55.07%) of boys was having one earning member as compared to girls 
children (54.34%)). 33.33% of boys belonged to the family having two 
earning members which was higher as compared to girls (29.62%)) with 
two earning members in their families. 
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Furthermore, the percentage of girls with three earning members 
(14.19%) was found higher than boys (9.43%). 
Table 4.1.7 Distribution of MDM school children according to 
education of father and sex of children 
Education 
of father 
Illiterate 
Just 
illiterate 
Primary 
Middle 
class 
High 
School 
Inter 
Graduate 
Total 
No. 
57 
. 16 
41 
8 
' 
11 
2 
3 
138 
Sex of MDM School Children 
Boys 
% 
41.30 
11.59 
29.71 
5.79 
7.97 
1.45 
2.17 
100.00 
No. 
80 
18 
33 
11 
11 
4 
5 
162 
Girls 
% 
49.38 
11.12 
20.37 
6.79 
6.79 
2.46 
3.08 
100.00 
No. 
137 
34 
74 
19 
22 
6 
8 
300 
Total 
% 
45.67 
11.34 
24.67 
6.34 
7.34 
2.00 
2.67 
100.00 
Out of 300 school children, a large proportion of them (45.67%) 
were those whose father were illiterate. 24.67% of total MDM school 
children were those whose father have passed primary class, followed by 
11.34% of father just illiterate. It was interesting to note that small 
percentage of father were high school passed (7.34%), middle class 
passed (6.34%), inter (2.00%) and graduate qualified (2.67%). 
Similar pattern regarding father education was also observed in 
boys as well as in girls. The percentage of illiterate father was more in 
girls (49.38%) than in boys (41.30%). Father having education up to 
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primary were 29.1 Wo in boys and 20.37% in girls. Furthermore, 
minimum 1.45% of boys were those father were inter passed and 2.46% 
of girls were those fathers were with intermediate qualification. 
Table 4.1.8 Distribution of MDM school children according to 
education of mother and sex of children 
Education 
of mother 
Illiterate 
Just 
illiterate 
Primary 
Middle 
class 
High 
School 
Inter 
Graduate 
Total 
No. 
100 
25 
7 
2 
4 
0 
0 
138 
Sex of MDM School Children 
Boys 
% 
72.46 
18.11 
5.09 
1.45 
2.89 
0.0 
0.0 
100.00 
No. 
125 
20 
7 
6 
4 
0 
0 
162 
Girls 
% 
77.16 
12.34 
4.32 
3.72 
2.46 
0.0 
0.0 
100.00 
No. 
225 
45 
14 
8 
8 
0 
0 
300 
Total 
% 
75.00 
15.00 
4.69 
2.69 
26.2 
0.0 
0.0 
100.00 
The maximum percentage of mothers of MDM boys were illiterate 
(72.46%)), followed in descending order by just illiterate (18.11%)) and 
primary school qualified mothers (5.09%)). A minimum 1.45%) of boys 
were those whose mothers were middle school passed. However, 77.16%) 
of school girls were having illiterate mothers ,followed in descending 
order by just illiterate (12.34%), up to primary (4.32%)), middle class 
passed (3.72%o) and high school passed (2.46%o). It was astonishing to 
note that none of the boy as well as girl of MDM school was having 
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intermediate and graduate mothers. When boys and girls of MDM school 
children were considered together, three-fourth i.e. 75% mothers of both 
sexes were illiterate, followed in descending order by just illiterate 15%, 
where the difference between percentage of illiterate and just illiterate 
was much higher. The descending order continued by up to primary 
(4.69%), There was almost no difference in percentage of middle class 
passed (2.69%) and high school (2.62%) qualified mothers of both sexes. 
Table 4.1.9 Distribution of MDM school children according to the 
working status of mother and sex of children 
Working 
status of 
mother 
Working 
Home maker 
Total 
Sex of MDM School Children 
No. 
18 
120 
138 
Boyi s 
% 
13.04 
86.96 
100.00 
No. 
25 
137 
162 
Girls 
% 
15.43 
84.57 
100.00 
No. 
43 
257 
300 
Total 
% 
14.33 
85.67 
100.00 
Above table 4.1.9 shows that boys with mother as working were 
only 13.04% and a majority of them (86.96%) were having home maker 
mothers. However, in case of girls the pattern was found similar, the 
majority of them (84.57%) were having home maker mother. 
When boys and girls of MDM school were considered together, 
85.67%, out of total 300, were having home maker mothers and only 
14.33% were having working mothers. 
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Table 4.1.10 Distribution of MDM school children according to the 
types of family and sex of children 
Family 
lype 
Joint 
Nuclear 
Total 
No. 
23 
115 
138 
Sex of MDM School Children 
Boys 
% 
16.67 
83.33 
100.00 
No. 
41 
121 
162 
Girls 
% 
25.30 
74.70 
100.00 
No. 
64 
236 
300 
Total 
% 
21.33 
78.67 
100.00 
Above table 4.1.10 shows the distribution of MDM school children 
according to family types i.e. joint and nuclear. The maximum percentage 
(83.33%) of boys was having nuclear family and only 16.67% of boys 
were having joint family. However, in case of girls the pattern was found 
similar where majority of them (74.70%) were having nuclear family and 
remaining 25.30% of girls were having joint family. 
Out of 300 school children, more than three-fourth (78.67%) of 
MDM school children was having nuclear family and remaining 21.33% 
children were having joint family. 
Table 4.1.11 Distribution of MDM school children according to the 
standard of living and sex of children 
Standard 
of living 
Low 
Medium 
High 
Total 
No. 
68 
53 
17 
138 
Sex of MDM School Children 
Boyj 
% 
49.27 
38.40 
12.33 
100.00 
No. 
80 
61 
21 
162 
Girls 
% 
49.88 
37.65 
12.97 
100.00 
No. 
148 
114 
38 
300 
Total 
% 
49.33 
38.00 
12.67 
100.00 
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The maximum percentage i.e. 49.27% of MDM boys were iiaving 
low standard of living, followed in descending order by medium standard 
of living (38.40%) and a minimum (12.33%)) with high standard of living. 
Almost similar trend was recorded in MDM girls where the highest 
percentage 49.33%) of girl children were having low standard of living, 
followed by 37.65%) girls with medium standard of living and a minimum 
of 12.97%) of girls fall in the category of high standard of living. 
In case of MDM boys and girls together, 49.33%) had low standard 
of living, followed by 38% children having medium standard of living 
and remaining 12.67%) school children were having high standard of 
living. 
Table 4.1.12 Distribution of MDM school children according to 
personal hygiene and sex of children 
Sex of MDM School Children 
Personal „ /->• i Total 
Boys Girls hygiene 
No. % No. % No. % 
Good 12 8.69 11 6.79 23 7.66 
Fair 49 35.50 73 45.06 122 40.66 
Poor 
Total 
77 
138 
55.81 
100.00 
78 
162 
48.15 
100.00 
155 
300 
51.68 
100.00 
The personal hygiene among boys of MDM school showed that 
8.69% of boys were having good personal hygiene, followed by 35.50% 
of boys with fair personal hygiene and more than fifty percent boys i.e., 
55.81% were having poor personal hygiene. Almost similar trend was 
recorded for girls' children where 6.79% were having good personal 
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hygiene, 45.06% of girls' children were having fair personal hygiene and 
remaining 48.15% of girls were having poor personal hygiene. 
Similar pattern regarding personal hygiene was observed in total 
population (boys and girls) of MDM school children. Out of 300 school 
children, a majority of them (51.68%)) were having poor personal 
hygiene, 40.66%) were having fair personal hygiene and remaining 7.66% 
were having good personal hygiene. 
4.2 To study the Socio-Economic Profile of NMDM School 
Children 
Table 4.2.1 Distribution of NMDM school children according to age 
and sex 
Age 
(years) 
8 
9 
10 
11 
12 
13 
14 
Total 
Mean 
No. 
3 
9 
19 
29 
28 
25 
22 
135 
Sex of NMDM School Children 
Boys 
11.73 
% 
2.23 
6.67 
14.07 
21.48 
20.74 
18.51 
16.29 
45.00 
No. 
4 
14 
24 
24 
52 
32 
15 
165 
Girls 
% 
2.42 
8.48 
14.54 
14.54 
31.51 
19.39 
9.09 
55.00 
11.59 
No. 
7 
23 
43 
53 
80 
57 
37 
300 
Total 
% 
2.34 
7.67 
14.34 
17.67 
26.67 
19.00 
12.34 
100.00 
11.65 
Above table explains the distribution of boys and girls of NMDM 
school children according to age and sex. Out of 300 school children, an 
increasing trend was recorded from the age of 8 years to the age of 12 
years. As the age increased the percentage of school children were also 
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increased. The maximum percentage i.e. 26.67% of boys and girls were 
of 12 years of age, followed in descending order by 17.67% school 
children of 11 years of age, 14.34% school children were of 10 years of 
age and a minimum of 2.34% were of 8 years of age. In the age group of 
13 years 19% and in age group of 14 years 12.34% school children were 
present. 
Similar trend regarding age were observed among girls. The 
maximum percentage i.e. 31.51% of girls were of 12 years of age and a 
minimum percentage 2.42% were of 8 years of age. 19.39% of girls were 
of age group 13 years and remaining 9.09% were of 14 years of age. 
Discussing the age of boys, the maximum percentage i.e. 21.48% 
were of 11 years of age ,followed in descending order by 14.07%, 6.67% 
and 2.23% of boys of 10 years, 9 years and 8 years of age, respectively. 
In the age group of 12 years 20.74% boys were found, followed in 
descending order by 18.51% in the age group of 13 years and remaining 
16.29% in the age group of 14. 
Further analysis of data from the above table reveals that the mean 
age of NMDM school children was 11.65 years which was 11.73 years in 
boys and 11.59 years in girls. It was astonishing to note that not even a 
single child was found in the age group of 6 and 7 years in NMDM 
school. 
94 
Results 
Table 4.2.2 Distribution of NMDM school children according to 
religion and sex 
Religion 
Sex of NMDM School Children 
Boys Girls 
No. % No. % 
Total 
No. % 
Muslim 
Hindu 
Total 
103 
32 
135 
76.29 
23.71 
100.00 
118 
47 
165 
71.52 
28.48 
100.00 
221 
79 
300 
73.67 
26.34 
100.00 
Above table 4.2.2 indicates that, out of 300 NMDM school 
children, majority of them (73.67%) were of Muslim religion and 
remaining 26.34% were of Hindu religion. 
Similar pattern regarding religion was observed among boys as 
well as in girls. Number of Muslim girls was lower as compared to 
number of Muslim boys and number of Hindu girls was more in Hindu 
religion than those of Hindu boys. 
Table 4.2.3 Distribution of NMDM school children according to class 
and sex 
Class 
II 
III 
IV 
V 
Total 
No. 
43 
35 
29 
28 
135 
Sex of NMDM School Children 
Boys 
% 
31.85 
25.92 
21.50 
20.73 
100.00 
No. 
55 
39 
37 
34 
165 
Girls 
% 
33.34 
23.63 
22.42 
20.61 
100.00 
No. 
98 
74 
66 
62 
300 
Total 
% 
32.66 
24.66 
22.00 
20.68 
100.00 
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Out of 300 NMDM school children, the maximum percentage i.e. 
32.66% were in class II, followed in decreasing order by 24.66% children 
in class III, 22% in class IV and remaining 20.68% in class V. Further, it 
was observed from the table, that the pattern regarding class and sex was 
in decreasing order i.e. as the class increases the number of boys and girls 
decreases in each class. 
Furthermore, the maximum percentage i.e. 33.34% of girl's 
children in class II was more than boys (31.85%) in class II. It was 
interesting to note that the enrollment of girls in each class were more 
than those of boys. 
Table 4.2.4 Distribution of NMDM scliool children according to 
family member and sex of children 
Sex of NMDM School Children 
No. of Total 
family Boys Girls 
'"^ "^^^^^  ^ 0, % N^^ % N T ^ 
>4 8 5.92 6 3.64 14 4.66 
5-9 96 71.12 138 83.64 234 78.00 
10-14 31 22.96 21 12.72 52 17.34 
Total 135 100.00 165 100.00 300 100.00 
Out of 300 NMDM school children, the maximum percentage i.e. 
78% families of both boys and girls were having 5 to 9 members, 
followed by 17.34% children were having 10 to 14 family members and 
the minimum 4.66% were having less than four family members in their 
families. 
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Similar pattern regarding number of family members ^yas observed 
when boys and girls of NMDM school were considered separately. The 
girls were having highest percentage i.e. 83.64% with 5 to 9 family 
members in their family where the percentage in boys was 71.12%. 
Furthermore, 5.92% boys were having family members less than four 
which was higher as compared to girls (3.64%). Similarly 22.96% of boys 
were having family members 10 to 14, where as in girls the percentage 
was 12.72%. 
Table 4.2.5 Distribution of NMDM school children according to 
family income and sex of children 
Monthly 
income 
(Rs.) 
Sex of NMDM School Children 
Boys Girls 
No. % No. % 
Total 
No. 0 / /o 
Below 
3000 
3000 to 
6000 
6000 to 
9000 
9000 and 
above 
Total 
21 
69 
29 
16 
135 
15.56 
51.12 
21.48 
11.84 
100.00 
23 
93 
30 
19 
165 
13.93 
56.36 
18.18 
11.53 
44 
59 
35 
14.67 
162 54.00 
19.67 
11.66 
100.00 300 100.00 
Above table 4.2.5 explains that out of total 300 children, the 
maximum percentage i.e. 54% of boys and girls of NMDM school were 
having family income of Rs.3000 to Rs.6000 per month, followed in 
descending order by 19.67% children having family income of Rs.6000 to 
Rs.9000 per month and 11.66% belonged to family with an income of 
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Rs.9000 and above. Only 14.67% boys and girls were having family 
income of below Rs.3000 per month. 
Similar pattern regarding family income was recorded in boys as 
well as in girls. It was noticed that more than fifty percent i.e. 56.36% 
girls belonged to the family with an income of Rs.3000 to Rs.6000 per 
month where the percentage of boys was slightly lower in this income 
group (51.12%)). The minimum percentage i.e. 11.53%) of girls were 
found in the income group of Rs.9000 and above as same in the case of 
boys (11.85%). 
Table 4.2.6 Distribution of NMDM school children according to 
earning member and sex of children 
No. of 
earning 
member 
One 
Two 
Three 
Four and 
above 
Total 
No. 
80 
39 
14 
2 
135 
Sex of NMDM School Children 
Boys 
% 
59.24 
28.88 
10.40 
1.48 
100.00 
No. 
97 
54 
13 
1 
165 
Girls 
% 
58.80 
32.32 
7.82 
0.06 
100.00 
No. 
177 
93 
27 
3 
300 
Total 
% 
59.67 
31.02 
9.30 
0.01 
100.00 
Out of 300 NMDM children, the maximum percentage i.e. 59.67%) 
of both boys and girls were having only one earning member, followed in 
descending order by 31.02%) children with two earning members, 9.30%) 
were having three earning members and a negligible 0.0 l%o of NMDM 
school children were having four earning members in their families. 
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Similar pattern of decreasing order was reported in boys as well as 
in girls of NMDM school. The maximum percentage i.e. 59.24% of boys 
was having one earning member as compared to 58.80% girls. Whereas 
32.22%) girls belonged to the family having two earning members, 
percentage was more as compared to boys (28.88%)). 
Table 4.2.7 Distribution of NMDM school children according to 
education of father and sex of children 
Education 
of father 
Illiterate 
Just 
illiterate 
Primary 
Middle 
class 
High 
School 
No. 
62 
16 
24 
13 
11 
Sex of NMDM School Children 
Boys 
% 
45.92 
11.85 
17.77 
9.62 
8.14 
No. 
72 
19 
34 
6 
24 
Girls 
% 
43.63 
11.51 
20.60 
3.64 
14.54 
No. 
134 
35 
58 
19 
35 
Total 
% 
44.67 
11.67 
19.34 
6.34 
11.67 
Inter 3 2.22 8 4.84 11 3.67 
Graduate 6 4.48 2 1.24 8 2.64 
Total 135 100.00 165 100.00 300 100.00 
Above table shows that the maximum percentage i.e. 45.92%) of 
boys were having illiterate fathers, 11.85%) were having just illiterate 
father, 17.77%) were having fathers with primary class passed. However, 
4,48% of boys have graduate father which was more when compared to 
father who were inter passed (2.22%)). The situation in girl's of NMDM 
school was quite different, 43.63 % of girls were having illiterate father 
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followed by primary (20.60%) and high school qualified (14.54 %) 
father, inter passed and graduate father were only 4.84 % and 1.24 %, 
respectively. Furthermore, 11.51% of girl's father was found to be just 
illiterate. When boys and girls of NMDM school were considered 
together, a majority of them (44.67%)) were those whose father were 
illiterate, followed by 19.34% whose father were primary class passed 
where the percentage of just illiterate fathers and fathers with high school 
qualification were found to be same i.e. 11.67%o. Furthermore, 3.67%o 
fathers of children were having inter passed, followed by 2.64% with 
graduate degree. 
Table 4.2.8 Distribution of NMDM school children according to 
education of mother and sex of children 
Sex of NMDM School Children 
Education „ ^ . , Total Boys Girls 
of mother 
No. % No. % No. % 
Illiterate 105 77.26 127 76.97 232 77.33 
Just 11 8.14 15 9.09 26 8.66 
illiterate 
Primary 
Middle 
class 
High 
School 
4 
5 
11 
2.96 
3.70 
8.14 
12 
6 
4 
7.67 
3.63 
2.44 
16 
11 
15 
5.33 
3.68 
5.00 
Inter 0 0.0 0 0.0 0 0.0 
Graduate 0 0.0 0 0.0 0 0.0 
Total 135 100.00 165 100.00 300 100.00 
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A slight more than three fourth (77.26%) boys of NMDM school 
were having illiterate mothers, where the percentage of just illiterate 
mothers and mothers with high school qualification were found to be 
similar (8.14%). Mother of boys with qualification up to middle class was 
recorded 3.70% which was more than the percentage of mothers with 
qualification up to primary class (2.96%). However, the situation in girls 
of NMDM school was quite different, the maximum percentage i.e. 
76.97%) girls were having illiterate mothers followed in descending order 
by 9.09% with just illiterate mothers, 1.61% girls were having mothers up 
to primary class passed and only 2A4Vo mothers were found with high 
school qualification. It was astonishing to note that none of the boy as 
well as girl child was having inter passed as well as graduate qualified 
mother. 
When total population of NMDM school i.e. 300 was considered, a 
decreasing order of percentage was found, as the qualification level 
increased the percentage of qualified mother decreased. More than three-
fourth i.e. 77.33%) mothers were illiterate, followed by 8.66%) as just 
illiterate, and with qualification up to primary class were 5.33% and 
5.00%) were high school qualified. 
Table 4.2.9 Distribution of NMDM school children according to the 
working status of mother and sex of children 
status of 
motiier 
Working 
Home maker 
Total 
{ 
No. 
20 
115 
135 
Sex of NMDM School Children 
Boys 
% 
14.81 
85.19 
100.00 
No. 
17 
148 
165 
Girls 
% 
10.30 
89.70 
100.00 
No. 
37 
263 
300 
Total 
% 
12.34 
87.66 
100.00 
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Out of 300 NMDM school children, majority of them (87.66%) 
were having home maker mothers and a minimum of 12.34% were 
having working mothers. 
Girls were having more homemaker mothers (89.70%) as 
compared to boys (85.19%). However, the percentage of working mother 
was more (14.81%) in boys as compared to girls (10.30%). 
Table 4.2.10 Distribution of NMDM school children according to the 
types of family and sex of children 
Family 
type 
Joint 
Nuclear 
Total 
( 
No. 
30 
105 
135 
Sex of NMDM School Children 
Boys 
% 
22.22 
77.78 
100.00 
No. 
43 
122 
165 
Girls 
% 
26.06 
73.94 
100.00 
No. 
73 
227 
300 
Total 
% 
24.33 
75.67 
100.00 
Above table 4.2.10 explains the distribution of NMDM school 
children according to family types i.e. joint and nuclear. More than three-
fourth (77.78%) of boys was having nuclear family and only 22.22% of 
boys was having joint family. The similar pattern regarding type of 
family was found in girls, where, majority of them (73.94%) belonged to 
the nuclear family and remaining 24.33% belonged to the joint family. 
When boys and girls of NMDM school were considered together, 
three-fourth (75.67%) children were belonged to nuclear family and 
remaining one-fourth (24.33%) belonged to the joint family. 
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Table 4,2.11 Distribution of NMDM school children according to the 
standard of living and sex of children 
Standard 
Low 
Medium 
High 
Total 
No. 
57 
61 
17 
135 
Sex of NMDM School Children 
Boys 
% 
42.22 
45.18 
12.60 
100.00 
No. 
82 
63 
20 
165 
Girls 
% 
49.70 
38.18 
12.12 
100.00 
No. 
139 
124 
37 
300 
Total 
% 
46.33 
41.33 
12.34 
100.00 
The maximum percentage i.e. 49.70% girls of NMDM school were 
having low standard of living, followed in descending order by medium 
standard of living (38.17%) and the minimum percentage i.e. only 
12.12% of girls were having high standard of living. The situation was 
different in case of boys where 45.18%) of boys were having medium 
standard of living, followed by 42.22% belonged to low standard of 
living and 12.60%) of boys were having high standard of living. 
The pattern in the total population regarding standard of living was 
found to be similar to the girl's pattern, where out of 300 NMDM school 
children, 46.33%) were having low standard of living, followed in 
decreasing order by 41.33%) belonged to medium standard of living and 
the remaining 12.34%) belonged to high standard of living. 
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Table 4.2.12 Distribution of NMDM school children according to 
personal hygiene and sex of children 
Personal 
"J glCllC 
Good 
Fair 
Poor 
Total 
No. 
33 
51 
51 
135 
Sex of NMDM School Children 
Boys 
% 
24.46 
37.77 
37.77 
100.00 
No. 
28 
87 
50 
165 
Girls 
% 
16.96 
52.72 
30.32 
100.00 
No. 
61 
138 
101 
300 
Total 
% 
20.33 
46.00 
33.67 
100.00 
Out of 300 NMDM children, a majority of them (46%) were 
having fair personal hygiene, followed by 33.67% of school children 
were having poor personal hygiene whereas the percentage of NMDM 
school children with good personal hygiene was recorded minimum 
(20.33%). 
Similar pattern regarding personal hygiene was observed in case of 
girls, a majority of them (52.72%) were having fair personal hygiene, 
followed by 30.32%) with poor personal hygiene and remaining 19.96% 
girls were having good personal hygiene. The situation in boys was 
different, the percentage of boys with fair and poor personal hygiene was 
found to be exactly similar i.e. 37.77%) in each case and remaining 
24.46%) of boys were having good personal hygiene. 
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4.3 Comparison between height and weight of MDM and NMDM 
school children 
Table 4.3.1 Distribution of school children as per their mean height 
and ± standard deviation (SD) 
Age 
(years) No. 
MDM school children 
Boys 
Mean No. 
Height 
(cm)±SD 
Girls 
Mean 
Height 
(cm)±SD 
No. 
NMDM school children 
Boys Girls 
Mean No. Mean 
Height Height 
(cm)±SD (cm)±SD 
6 1 116±NA 8 116.31±5.27 0 NA 0 NA 
7 2 113.5±0.70 12 117.33+4.62 0 NA 0 NA 
8 14 122.76±5.94 30 122.58±6.56 3 130.33±3.05 4 126.5+5.19 
9 23 124.30±4.66 13 123.46±5.24 9 126.88±4.96 14 126.84±8.58 
10 30 129.85±5.89 32 131.73±6.94 19 134.23±4.07 24 136.93±7.07 
11 13 133.96±6.27 22 136.43±5.32 29 140.20±7.74 24 138.66+5.04 
12 31 138.3+11.42 18 149.66±8.08 28 145.69±8.42 52 147.27±5.77 
13 11 149.45±8.81 17 146.29±7.16 25 154.12110.22 32 151.51±3.35 
14 13 155.65±9.69 10 152.05±15.43 22 155.79110.30 15 153.7±4.35 
The mean height with standard deviation of 138 boys and 162 girls 
of MDM school were presented in table 4.3.1. It was observed that in 
both boys and girls mean height increases monotonically with their 
increase in age except in boys of age 7 years (113.5 cm). The peak 
increase in height of boys was in 7 years and 8 years of age and in girls it 
was in 11 years and 12 years of age as well as 12 years and 13 years of 
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age, followed by 9 years and 10 years of age as well as 10 years and 11 
years of age. 
The height of MDM boys in the age group 6 to 14 years ranged 
from 113.5 cm to 155.65 cm. The total increment was 42.15 cm. On year 
wise analysis of table 4.3.1 it was revealed that the mean height in the age 
group 6 to 8 years ranged from 116 cm to 122.76 cm. The mean height in 
age group 9 to 11 years ranged from 124.30 cm to 133.96 cm, with an 
increment of 9.66 cm. In the age group of 12 to 14 years the mean height 
ranged from 138.3 cm to 155.65 cm showing an increment of 7.35 cm. 
On overall comparison for different age groups at the interval of 3 years, 
it was noted that the height gain was maximum in the age group of 9 to 
11 years, the gain being 9.66 cm. 
Data on height of MDM girls showed a gradual increase. The mean 
height of girls ranges from 116.31 cm to 152.05 cm showing a total gain 
of 35.74 cm between 6 to 14 years. On year wise analysis table 4.3.1, it 
was observed that the mean height from 6 to 8 years ranges from 116.31 
cm to 122.58 cm with a gain of 6.27 cm. The mean height of girls from 9 
to 11 years ranges from 123.46 cm to 136.43 cm with a total gain of 
12.97 cm, which was found to be higher in comparison with other age 
group. Inl2 to 14 years the height was 13.66 cm to 145.05 cm with total 
gain of 5.39 cm. 
As a limitation it was earlier mentioned that in NMDM school not 
even a single child was found in the age group 6 years and 7 years. The 
reason might be that these private schools sets limit to the age of children 
at the time of admission i.e. 4 to AVi years. 
Above table explains the mean height with standard deviation of 
135 boys and 165 girls of NMDM schools. It was observed, that in both 
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boys and girls mean height was gradually increases as the age increases 
except in boys of age 9 years (126.88 cm). In 12 years and 13 years of age 
there was peak increase of 8.43 cm in the height of boys, followed by 
7.35 cm in 9 to 10 years of age. In case of girls, peak increase of 10.09 
cm was observed in 8 years and 9 years, followed by 8.61 cm in 1 lyears 
and 12 years of age. 
The height of NMDM boys in the age group of 8 to 14 years 
ranged from 126.88 cm to 155.79 cm showing a total gain of 28.91 cm. 
On year wise analysis table 4.3.1 showed that the mean height from 6 to 8 
years was 130.33 cm and from 9 to 11 years it ranges from 126.88 cm to 
140.20 cm with total gain of 13.32 cm. Between 12 to 14 years the height 
was 145.69 cm to 155.79 cm with total gain of 10.1 cm which was lower 
than in comparison with 9 to 11 years of age (13.32 cm). 
In case of NMDM girls, mean height in age 6 to 8 years was 126.5 
cm. The mean height in age group 9 to 11 years ranged from 126.84 cm 
to 138.66 cm with total gain of 11.82 cm and in age group 12 to 14 years 
mean height ranges from 147.27 cm to 153.7 cm with total gain of 6.43 
cm. On overall comparison for different age groups at the interval of 3 
years, it was noticed that the highest gain in height was in the age group 
of 9 to 11 years, the gain being 11.82 cm. The total increment of girls in 
the age group 6 to 14 years was 27.2 cm. 
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Table 4.3.2 Distribution of school children as per their mean weight 
and ± standard deviation (SD) 
MDM school children NMDM school children 
Boys Girls Boys Girls 
Age 
(years) No. Mean No. Mean No. Mean No. Mean 
weight weight weight weight 
(kg)±SD (kg)±SD (kg)±SD (kg)±SD 
6 1 17±NA 8 15.25+2.71 0 NA 0 NA 
7 2 15 + 0 12 16.66±2.02 0 NA 0 NA 
8 14 17.71+2.08 30 18.58±3.76 3 25.33+1.52 4 25.00±3.46 
9 23 19.32+2.33 13 19.38±2.28 9 21.83+2.23 14 22.39+6.23 
10 30 21.4513.34 32 21.40±4.10 19 26.02±3.79 24 26.60±4.58 
11 13 24.3413.44 22 24.22+3.45 29 28.62+4.13 24 26.2513.40 
12 31 26.5115.05 18 27.16+5.19 28 30.60+7.44 52 32.5615.72 
13 11 29.5413.53 17 31.1714.80 25 36.3016.13 32 35.6415.04 
14 13 31.1515.09 10, 34.919.78 22 39.4517.36 15 39.4315.96 
The weight of MDM school boys increased steadily with increase 
in age from 6 to 14 years except at 7 years of age. The mean weight in the 
age group 6 to 14 years ranged from 15 kg to 31.15 kg with a total gain 
16.15 kg. On age wise analysis with respect to weight gain given in table 
4.3.2, it was observed that the weight gradually increased from 2 kg to 
9.51 kg in the age group of 6 to 12 years, and then it dipped from 3.03 kg 
to 1.61 kg in the age group 13 to 14 years. In the subsequent years, the 
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rate of total gain in weight was 0.71 kg, 5.02 kg and 4.64 kg for the age 
group 6 to 8 years, 9 to 11 years and 12 to 14 years, respectively. As 
noted in the boys, the weight of girls also gradually increased from 6 to 
14 years. The mean weight in the age group from 6 to 14 years ranges 
from 15.25 kg to 34.9 kg. A total weight gain of 19.65 kg was registered 
between 6 to 14 years. On age wise analysis of table 4.3.2 it was found 
that while the observed weight gain between 6 to 7 years was 
approximately 1.41 kg it rose to 2.72 kg between 7 to 9 years and 5.76 kg 
between 10 to 12 years. The total gain in weight from 6 to 14 years in 
girls was 19.65 kg, which was higher than the total weight gain of 14.15 
kg of boys in the present study. 
Data on the weight of NMDM boys showed that except at age of 9 
years there was gradual increase in the weight of boys. The mean weight 
in the age group 8 to 14 years ranged from 21.83 kg to 39.45 kg with a 
total gain of 17.62 kg. On age wise analysis table 4.3.2 showed that the 
mean weight from 9 to 11 years was 21.83 kg to 28.2 kg with total gain of 
6.19 kg. Between 12 to 14 years, the weight was 30.60 kg to 39.45 kg 
with total gain of 8.85 kg, which was found to be higher in comparison to 
the MDM boys of 12 to 14 years. 
In NMDM girls, the pattern regarding the increase in weight was 
found similar to that of NMDM boys. At the age of 10 and 11 years the 
weight of girls was almost similar i.e. 26.60 kg and 26.25 kg, 
respectively. The mean weight in the age group from 8 to 14 years ranges 
from 22.39 kg to 39.43 kg with total gain of 17.04 kg that was found 
lower than MDM girl's gain in weight. The peak gain in weight of girls 
was in 11 and 12 years of age i.e. 6.31 kg. 
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Results 
Table 4.3.3 explained the analysis of linear regression of weight on 
height for different age group of boys of MDM school as well as NMDM 
school, taking weight as dependent variable and height as independent 
variable. It was observed that the value of 'F' was statistically significant 
(p<0.05) in age group 9, 10, 12 and 14 years of boys of MDM school 
where as in case of NMDM boys the 'F' value was statistically significant 
(p<0.05) in all the age groups i.e. increase in height correspondence to 
increase in weight, except 9 and 10 years of age. The age groups 8 years, 
11 years and 13 years in case of MDM and 9 years and 10 years in case 
of NMDM was found statistically insignificant (p>0.05). 
I l l 
R 
^ 
U^ 
a 2 3 
'3D 
o 
C 
.O 
JS 
e 
o 
JS 
o 
c 
;. 
c^ 
o 
rf 
<u 
3 
H 
- 2i 
a 
« « .2 
I § « 
(N 
^r 
(/5 
9« 
Pi 
c 
^ « .2 
« is « S § S 
4> s ^ 
{- CD 
WD es 
< ^ 
< 
< 
< z 
< z 
X/1 
z 
o 
(^  
vd 
Z 
< z 
< z 
< z 
o 
d 
V 
00 
00 
in 
<N 
o 
o V 
< 
Z 
o 
o 
d 
IT) 
o 
V 
o 
iri 
r—H 
ON 
in 
O 
O 
V 
(N 
in 
o 
V 
o o 
d 
in 
0^ 
in 
o 
V 
ON 
in 
OS 
in 
o 
V 
00 
o 
00 
00 
:^ 
o 
o 
d 
00 
OS 
o 
o 
o 
vd 
m 
m 
in 
in 
o 
d 
V 
00 
o 
0\ 
in 
d 
OS 
(N 
00 
in 
ri 
(N 
in 
00 
00 
00 
so 
m 
00 
(N 
in 
o 
d 
V 
so 
so 
so 
o 
in 
q 
00 
so 
SO 
(N 
en 
en 
OS 
so 
OS 
00 
Tt; 
so 
00 
so 
so 
00 
00 
in 
CN 
(N 
q 
so (N 
in 
o 
d 
V 
so 
m 
00 
in 
00 
(N 
m 
OS 
in 
00 
m 
m 
(N 
so 
00 
(N 
in 
o 
d 
V 
m 
CO 
m 
so 
in 
so 
so 
(N 
00 
in 
00 
so 
en 
o 
so 
d 
in 
o 
d 
V 
00 
so 
OS 
OS 
rn 
in 
o (N 
00 
o 
so 
(N 
in 
(N 
SO 
SO 
OS 
in 
in 
so 
so 
SO 
00 
m 
00 
00 
rn 
OS 
O 
.-1 r-^ -H CN 
CN 
CNJ 
CN 
so 00 OS 
SO 
CN 
CN 
OS 
o 
OS 
in 
o 
in 
in 
o 
m 
so 
in 
q 
d 
V 
CN 
SO 
rn 
so 
00 
rn 
OS 
so 
CN 
SO 
m 
m 
so 
t-H 
d 
m 
in 
in 
OS 
m 
in 
o 
d 
V 
o 
so 
OS 
'^  
OS 
in 
in 
m 
o ^ 
^H in 
in 
o 
in 
in 
q 
CN 
in 
OS 
Results 
Analysis of linear regression (table 4.3.4) of weight on height for 
different age groups for girls of MDM schools and NMDM schools have 
been obtained. In this analysis taking weight as dependent variable and 
height as independent variable, it has been noticed that the value of 'F' 
was statistically significant (p<0.05) in all the age groups of MDM girls 
expect for 6 years of age. Therefore increase in height correspondence to 
increase in weight. 
Taking NMDM girls into consideration, it was found that not even 
a single girl in age group 6 years and 7 years was enrolled in the school. 
All the age groups from 8 years to 13 years of age were found statistically 
significant (p<0.05) except 14 years of age. 
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Table 4.3.6 Comparison of mean height of MDM and NMDM school 
boys with CDC standard on the basis of age 
Age 
(years) 
6 
7 
8 
9 
10 
11 
12 
13 
14 
CDC 
height 
standard 
(cm) 
115.71 
122.0 
128.1 
133.1 
138.8 
143.7 
149.3 
156.4 
164.1 
Mean 
height 
(cm) 
116.0 
113.5 
122.7 
124.3 
129.8 
133.9 
138.3 
149.4 
155.6 
MDM Boys 
Diff. 
-0.29 
8.5 
5.34 
8.8 
8.95 
9.74 
11 
6.95 
8.45 
Diff. 
%age 
1.00 
93.03 
95.83 
93.38 
93.55 
93.22 
92.63 
95.55 
94.85 
] 
Mean 
height 
(cm) 
0 
0 
130.3 
126.8 
134.2 
140.2 
145.2 
154.1 
155.7 
\MDM Boys 
Diff. 
NA 
NA 
-2.23 
6.22 
4.57 
3.5 
4.01 
2.28 
8.31 
Diff. 
%age 
NA 
NA 
1.01 
95.32 
96.70 
97.56 
97.31 
98.54 
94.93 
The mean height of the MDM and NMDM boys and comparison 
of CDC standard between 6 to 14 years is depicted in table 4.3.5. Results 
on height of MDM school boys indicated that boys of the present study 
were shorter than well to do boys of CDC by 5.34 cm to 11 cm from 7 
years to 14 years and were measuring 92.63 to 95.83%, except in age 6 
the height of boys was found to be 0.29 cm taller than CDC standard 
(115.71 cm). The difference in the height of MDM boys was higher at 
ages of 12 years the difference being 11 cm and minimum at age of 8 
years, the difference being 9.33 cm. 
Regarding the height of NMDM boys, the results revealed that the 
school boys were shorter than the boys of CDC standard but the 
difference was not very large as compared to the difference in height of 
MDM boys. The NMDM boys of present study were shorter by 3.5 cm to 
8.31 cm from 9 to 14 years and the difference was measured from 94.93 
Results 
to 98.54%. In the age of 8 years the height of NMDM boys was found to 
be more by 2.23 cm than the CDC standard. The difference in the height 
of NMDM boys was lower at age of 13 years the difference being 2.28 
cm and maximum at age of 14 years the difference being 8.31 cm. 
Figure 4 J.6.1 Comparison of 50**' percentile of height of MDM and 
NMDM boys with other studies 
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When MDM school boys and NMDM school boys was 
compared, it was observed that the maximum difference in height of 
MDM boys was measured at age of 12 years (11 cm) where as in NMDM 
boys it was at age of 14 years (8.31 cm) which was lower than that of 
MDM boys. On comparison of height of boys (MDM) with CDC 
standard, the difference increased from 8.8 cm to 11 cm with increase in 
age from 9 to 12 years where as in case of NMDM boys the difference 
did not revealed any increasing or decreasing pattern regarding height pf 
boys. At age 12, in MDM boys, the difference in height being 11 cm 
where as in NMDM boys it was only 4.01 cm. It was astonishing to note 
that in MDM boys of age 8 were 5.34 cm lag behind than CDC standard 
whereas the NMDM boys were headed by 2.23 cm in height than CDC 
standard. 
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Table 4.3.8 Comparison of mean height of MDM and NMDM school 
girls with CDC standard on the basis of age 
Age 
(years) 
6 
7 
8 
9 
10 
11 
12 
13 
14 
CDC 
height 
standard 
(cm) 
115.0 
121.8 
127.8 
133.1 
138.2 
144.3 
151.5 
157.3 
160.5 
Mean 
height 
(cm) 
116.3 
117.3 
122.5 
123.4 
131.7 
136.4 
149.6 
146.2 
152.0 
MDM Girls 
Diff. 
-1.31 
4.47 
5.22 
9.64 
6.47 
7.87 
7.84 
11.01 
8.45 
Diff. 
%age 
1.0 
96.33 
95.91 
92.75 
95.31 
94.54 
94.82 
93.0 
94.73 
Mean 
height 
(cm) 
0 
0 
126.5 
126.8 
136.9 
138.6 
147.2 
151.5 
153.7 
NMDM Girls 
Diff. 
NA 
NA 
1.3 
6.26 
1.27 
5.64 
4.23 
5.79 
6.79 
Diff. 
%age 
NA 
NA 
98.98 
95.29 
99.08 
96.09 
97.20 
96.31 
95.76 
The above table explains the difference in height of MDM school 
girls and NMDM school girls when compared with CDC standard. The 
difference in the height of MDM girls in age group 6 to 14 years ranged 
from 4.47 cm to 11.01 cm and was measuring 92.75 to 96.33% that 
indicates the MDM girls were shorter than well to do girls of CDC 
standard (6.54 cm) across all ages. The maximum percentage of 
difference in the height was observed at 13 years the difference being 
11.01 cm, 93.00% of CDC standard. Furthermore at age of 9 years the 
difference was 9.64 cm (92.75% of CDC) followed by 8.45 cm at age 14 
years. At age of 6 years the girls were found taller by 1.31 cm than CDC 
standard. 
Results 
In case of NMDM school, the girls were found to be shorter by 
1.27 cm to 6.79 cm from 8 to 14 years and the difference was measured 
from 95.29 to 98.98%. The difference in the height was maximum at ^ge 
of 14 years, 6.79 cm (95.76%), followed by 5,64 cm at age of Uyears 
and 5.79 cm at age of 13 years, with a minimum of 1.27 cm at age of 10 
years. 
Figure 4.3.8.1 Comparison of SO^** percentile of height of MDM and 
NMDM girls with other studies 
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Analysis on comparison between MDM girls and NMDM girls 
revealed that in MDM girls the difference in height in age group 6, 7 and 
8 years were not much higher but found similar to that of NMDM girls. 
But in case of MDM as the age increased from 9 to 14 years the 
difference increased from 6.47 cm to 11.01 cm, where as in NMDM girls 
the increase in difference was not gradual and only ranged from 4.23 cm 
to 6.79 cm which was much lower than MDM girls. Hence from the 
above table we can conclude that the MDM girls were much shorter than 
NMDM girls when compared with CDC standard. 
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Results 
Table 4.3.10 Comparison of mean of weight of MDM and NMDM 
school boys with CDC standard on the basis of age 
Age 
(years) 
6 
7 
8 
9 
10 
11 
12 
13 
14 
CDC 
weight 
standard 
(kg) 
20.8 
23.2 
25.8 
28.7 
32.1 
36.1 
40.7 
45.8 
51.2 
Mean 
weight 
(kg) 
17 
15 
17.7 
19.3 
21.4 
27.3 
29.5 
32.5 
36.1 
MDM Boys 
Diff. 
3.8 
8.2 
8.09 
9.38 
10.65 
8.75 
11.19 
13.26 
15.05 
Diff. 
%age 
81.73 
64.66 
68.64 
67.31 
66.82 
75.76 
72.50 
71.04 
70.60 
Mean 
weight 
(kg) 
0 
0 
25.3 
21.8 
26.0 
28.6 
30.6 
36.3 
39.4 
NMDM Boys 
Diff. 
NA 
NA 
0.47 
6.87 
6.08 
7.48 
10.1 
9.5 
11.75 
Diff. 
%age 
NA 
NA 
0.98 
76.06 
81.05 
79.27 
75.18 
79.25 
77.05 
The results of the present study were compared with CDC standard 
in table 4.3.10. The mean weight of MDM boys was found to be lighter 
than CDC well to do boys differing about 3.8 kg to 15.05 kg across the 
ages and weight about 64.66 to 81.73% of CDC standard. The difference 
in the weight of MDM boys was higher at ages of 14 years the difference 
being 15.05 kg, followed by 13.26 kg at age of 13 years, 11.19 kg at age 
of 12. The difference at the age 7, 8 and 11 years was noticed almost 
similar 8.2 kg, 8.09 kg and 8.75 kg, respectively with a minimum 
difference of 3.8 kg at age of 8 years. 
Regarding the mean weight of NMDM boys across the ages, the 
results revealed that NMDM boys were also found lighter than CDC 
growth standard of boys but the difference ranges from 0.47 kg to 11.75 
kg which was lower when compared to MDM school boys. The 
difference in the weight of NMDM boys was minimum at age of 8 years 
Results 
0.47 kg, followed by almost similar difference at age 9 and 10 years i.e. 
6.78 kg to 6.08 kg, respectively. 7.48 kg, 10.1 kg and 11.75 kg were the 
differences found at the age of 11, 12 and 14 years. The maximvim 
difference 11.75 kg was noticed at age of 14 years. 
Figure 4.3.10.1 Comparison of 50"' percentile of weight of MDM and 
NMDM boys with other studies 
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Results 
Table 4.3.12 Comparison of mean weight of MDM and NMDM 
school girls with CDC standard on the basis of age 
Age 
(years) 
6 
7 
8 
9 
10 
11 
12 
13 
14 
CDC 
weight 
standard 
(kg) 
20.3 
22.9 
25.8 
29.1 
33.1 
37.4 
41.8 
46.0 
49.5 
Mean 
weight 
(kg) 
15.2 
16.6 
20.5 
19.3 
21.4 
24.2 
29.1 
33.1 
35.9 
MDM Girls 
Dlff. 
5.05 
6.24 
5.22 
9.72 
11.7 
13.18 
12.64 
12.83 
14.4 
Diff. 
%age 
75.12 
72.75 
79.76 
66.59 
64.65 
64.75 
69.76 
72.10 
70.90 
NMDM Girls 
Mean 
weight 
(kg) 
0 
0 
25.0 
22.3 
26.6 
26.2 
32.5 
35.6 
39.4 
Diff. 
NA 
NA 
0.8 
6.71 
6.5 
11.15 
9.24 
10.36 
10.07 
Diff. 
%age 
NA 
NA 
96.89 
76.94 
80.36 
70.18 
77.89 
77.47 
79.65 
The results of the present study were compared with CDC standard 
in table 4.3.12. The weight of MDM school girls was found lower than 
CDC well to do girl children differing about 5.05 kg to 14.4 kg across the 
ages and weight about 64.65 to 79.76% of CDC standard. The difference 
in the weight of MDM girls was higher at age of 14 years the difference 
being 14.4 kg, followed by 13.18 kg at age 11 years, 12.83 kg at age of 
13 years and with a minimum difference of 5.05 kg at age of 8 years. 
Regarding the weight of NMDM girls, the results revealed that 
NMDM girls were also lighter than CDC girls but the difference ranges 
from 0.8 kg to 11.15 kg which was lower than MDM girls. The difference 
in the weight of NMDM girls was higher at age of 8 years i.e. 0.8 kg, 
Results 
followed an ascending order by 6.71 kg and 6.5 kg at 9 and 10 years, 
respectively, 10.36 kg and 10.07 kg at age of 13 and 14 years, 
respectively. The maximum difference was noticed at age of llye^rs 
(11.15 kg) measuring 70.18% of CDC standard. 
Figure 43.12.1 Comparison of 50*'' percentile of weight of MDM and 
NMDM girls with other studies 
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^ Results 
The results showed that the highest prevalence in stunted category in 
MDM boys was observed in age of 12 to 14 years i.e. 61.81%, followed 
by 48.50% from 9 to 11 years, 41.17% in 6 to 8 years. With regard to 
severely stunted category, the highest prevalence (35.21%) was found in 
age group 6 to 8 years, followed a descending order by 25.75%) for 9 to 
1 lyears and 14.56% in age group 12 to 14 years. 
Regarding the case of NMDM boys in stunted category, the 
maximum prevalence (36.84%)) was observed in 9 to 11 years of age, 
followed by 36% in 12 to 14 years of boys. The minimum prevalence 
(33.34%)) was observed in young boys of age group 6 to 8 years. In 
severely stunted category, the highest prevalence (33.33%)) was found in 
young boys of age 6 to 8 years, followed by 17.55%) and 17.34%) for age 
group 9 to 11 years and 12 to 14 years, respectively. 
On comparing the total prevalence in MDM and NMDM boys' age 
wise, it was observed that the prevalence of stunting in MDM boys in age 
group 9 to 11 years was higher (79.25%) as compared to the prevalence 
in NMDM boys (54.39%) of same age group difference being 24.86%). 
In age group 6 to 8 years, the prevalence of stunted boys in MDM 
school was 76.38%) and 66.64% in NMDM boys, however in age group 
12 to 14 years the prevalence was higher in MDM boys (76.37%)) than 
those of NMDM boys (53.34%) difference being of 23.03%. 
Statistically, significant differences regarding the prevalence of 
stunting between MDM school boys and NMDM school boys of age 6 to 
8 years was found insignificant (p>0.05) and in rest of all age groups 
there was significant differences (p<0.05). 
m 
Results 
Figure 4.4.1.1 Percent prevalence of stunting in MDM and NMDM 
school boys 
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Results 
The result showed that highest prevalence in stunted category in 
MDM girls was 55.55% in age 12 to 14 years, followed by 47.76% in 9 to 
11 years and 35.29% girls in younger age (6 to 8 years). With regard to 
the severely stunted category, the highest prevalence (33.34%) was found 
in 6 to 8 years of girls, followed by 26.84%) in girls of age 9 to 11 years 
and the minimum prevalence (24.48%) was in age group 12 to 14 years. 
Considering the case of NMDM girls in stunted category, the 
maximum prevalence (38.50%) was found in girls of 9 to 11 years, 
followed a descending order by 37.20%, and 25% for age group 12 to 14 
years and 6 to 8 years, respectively. With regard to the severely stunned 
category the highest prevalence (25%)) was found in 6 to 8 years, 21.36% 
of prevalence was found in age group 12 to 14 years, followed by 19.45% 
in 9 to 11 years of age group. 
Figure 4.4.2.1 Percent prevalence of stunting in MDM and NMDM 
School girls 
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Results 
On comparing the total prevalence of stunting among MDM and 
NMDM girls (age wise) it was observed that the prevalence in age group 
12 to 14 years was 80.03%, which was higher than those of NMDM girls 
(59.56%) of same age group, difference being of 20.47%). In age group 9 
to 11 years, the MDM girls showed 74.62% prevalence as compared to 
(56.95%)) the prevalence in NMDM girls of same age group. The 
youngest girls (6 to 8 years) of both school i.e. MDM and NMDM 
showed the lowest prevalence of stunting but the prevalence was higher 
(68.63%) in MDM girls as compared to NMDM girls (50%). The 
difference in age group 12 to 14 years was found significant (p<0.05). 
Analyzing the overall prevalence of stunting among all age groups 
of MDM and NMDM girls, the prevalence in MDM girls was 74.69% as 
compared to 55.39% which was highly significant (p<0.05). 
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Results 
On comparing between girls and boys of MDM and NMDM 
sciiool, the overall prevalence of stunting showed that more boys of 
MDM school than boys of NMDM school were experiencing different 
forms of stunting. The percentage of MDM boys showing normal height-
fqr-age was 24.63%, lower than children of NMDM who had 
45.92%.However in total population the prevalence of stunting was 75% 
in MDM children as compared to 56.34% in NMDM children, which vyas 
18.66% higher in MDM children. The difference was found to be 
significant (p<0.05). 
Comparing separately boys and girls of MDM and NMDM 
schools, it was observed that in MDM boys the prevalence of stunting 
was 75.37% which was 21.29% higher when compared to NMDM boys 
(54.08%) and difference was found significant (p<0.05). 
In case of girls, the prevalence of stunting was again higher in 
MDM girls (74.68%) as compared to 58.39% in NMDM girls. The 
difference regarding prevalence of stunting between MDM girls and 
NMDM girls was found to be significant (p<0.05).Thus accepting the 
hypothesis that there is no impact of mid day meal on nutritional status of 
school children. 
Figure 4.4.3.1 Percent prevalence of stunting in MDM and NMDM school 
children 
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Results 
In MDM boys, the percentage of boys showing normal BMI-for-
age after statistical analysis was found to be only 10.86%. Out of 138 
boys, the overall prevalence of thinness was found to 32.60% and severe 
thinness was 56.54%). In thinness category, the highest prevalence (40%)) 
was observed in age group 12 to 14 years, followed a descending order by 
28.78%) in age group 9 to 11 years and 23.52%) in age from 6 to 8 years. 
When severe thinness was analyzed the results revealed that the highest 
prevalence (70.70%)) of severe thinness was observed in 6 to 8 years of 
boys, followed by 60.62% in 9 to 11 years of boys and 47.28%o in 12 to 14 
years of boys. 
In case of NMDM boys, the highest prevalence of thinness was 
(53.33%o) in age group 12 to 14 years, followed a descending order by 
50.87%) in age group 9 to 11 years and 33.34% in age group 6 to 8 years. 
With regard to severe thinness, the highest prevalence (28%)) was found 
in age group 12 to 14 years followed by 26,33%) prevalence in age group 
9 to 11 years and 33.33% in age from 6 to 8 years. 
On comparison between MDM and NMDM boys, the overall 
prevalence of thinness showed that the MDM boys had the prevalence of 
89.14%, which was higher than NMDM boys (79.25%). On age wise 
analysis, it was observed that the prevalence of thinness was higher 
(94.12%) in young MDM boys (6 to 8 years) as compared to 66.64%o of 
NMDM boys. In age group 12 to 14 years the prevalence in MDM boys 
was found to be 87.28% which was higher when compared to NMDM 
boys (81.33%). In age group 9 to 11 years again the prevalence of 
thinness was found to be higher in MDM boys (89.40%) as compared to 
77.20% in NMDM boys. 
Results 
Statistically significant difference regarding overall prevalence of 
thinness between MDM and NMDM boys was found significant (p<0.05) 
and insignificant differences were observed in all age groups of boys. 
Figure 4.4.4.1 Percent prevalence of thinness in MDM and NMDM school boys 
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Figure '^AA.l A case of severe thinness (under nutrition) in 
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Results 
In MDM girls, the percentage of girls showing normal BMI-for-
age after statistical analysis was found to be 22.83%. Out of 162 girls, the 
overall prevalence of thinness was found to be 48.14% and severe 
thinness was 29.03%). In thinness category, the highest prevalence was 
found in age group 12 to 14 years i.e. 71.11%. However, in 9 to 11 years 
of girls the prevalence of severe thinness was reported maximum i.e. 
35.84%), followed by 34% in 6 to 8 years of girls and with an overall 
range of minimum prevalence of 13.34%) in 12 to 14 years of girls. 
Regarding NMDM girls, the highest prevalence (59.72%)) was 
observed in age group 9 to 11 years, followed by 39.32% of prevalence in 
age group 12 to 14 years and 25% in age group 6 to 8 years. In severe 
thinness, the highest prevalence (37.09%o) was reported in 12 to 14 years 
of age group, followed by 25% in 6 to 8 years of girls and with a 
minimum of 18.06% in age from 9 to 11 years. 
Figure 4.4.5.1 Percent prevalence of thinness in MDM and NMDM 
school girls 
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Results 
On comparing MDM and NMDM girls, the overall prevalence of 
thinness showed that the MDM girls had the prevalence of 77.17%, 
which was slightly higher than NMDM girl's i.e.76.36%. On age wise 
analysis, it was observed that the prevalence of thinness was 84.45% 
(higher) in MDM girls of 12 to 14 years of age when compared to 
NMDM girls of same age group (76.41%). In age group 9 to 11 years and 
6 to 8 years of MDM girls the prevalence was observed 82.09% and 
64.71%, respectively. In age group 6 to 8 years the prevalence of thinness 
was found to be lower for both MDM and NMDM girls and the 
prevalence, in MDM girls it was 64.71% as compared to NMDM girls 
(50%). Statistically, insignificant differences regarding the prevalence of 
thinness between MDM and NMDM girls were observed (p>0.05). 
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Results 
On comparison between girls and boys of both MDM and NMDM 
school, the overall prevalence of thinness showed that more boys of 
MDM school than boys of NMDM school were experiencing different 
forms of under nutrition. The percentage of MDM children showing 
normal BMI-for-age was only 17.34% which was lower than NMDM 
children who had 22.33%. However, the overall prevalence among MDM 
children across all ages was 82.66% as compared to 77.67% in NMDM 
children and the difference was found insignificant (p>0.05). 
Figure 4.4.6.1 Percent prevalence of thinness in MDM and NMDM 
school children 
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Considering boys and girls of MDM and NMDM schools, it was 
observed that in MDM boys the prevalence of thinness was 89.14%), 
which was 9.88% higher than those of NMDM boys (79.26%) and the 
difference was found significant (p<0.05). Furthermore, in case of girls 
the prevalence of thinness was 77.17% and 76.37%) in MDM and 
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NMDM school, respectively and difference was found to be insignificant 
(p>0.05). 
The results of table 4.4.6 cover the assumed first hypothesis, there 
exists no significant impact of mid day meal on nutritional status of 
school children. The above hypothesis was rejected in the present study. 
Although the prevalence of thinness among MDM school children is 
more a strong step toward its implementation is needed so the prevalence 
percentage could reduce. 
4.5 Prevalence of Nutritional Deficiency in MDM and NMDM 
School Children 
Table 4.5.1 Prevalence of Iron deficiency in MDM and NMDM 
school boys 
Anemia (Pallor) 
Normal Prevalence 
Age MDM NMDM MDM NMDM 
N Nor. % Nor. % N Pre. % Pre. % Sig. 
6-8 17 10 58.82 2 66.66 3 7 41.18 1 33.34 NS 
9-11 66 38 57.57 33 57.89 57 28 42.43 24 42.10 NS 
12-14 55 24 43.63 47 62.66 75 31 56.36 28 37.34 NS 
Total 138 72 52.17 82 60.25 135 66 47.83 53 39.25 NS 
Statistical analysis showed that overall prevalence of anemia as 
presented in the table 4.5.1 was 47.83% in MDM school boys and 39.25% 
in NMDM school boys. The highest prevalence of anemia in MDM boys 
was 56.36% found at the age of 12 to 14 years, followed a decreasing 
order by 42.43% in age group 9 to 11 years and 41.18% in 6 to 8 years. 
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Data on the prevalence in NMDM boys revealed that the 
prevalence of anemia in younger population i.e. age group 6 to 8 years 
were found with minimum anemic cases i.e. 33.34%, followed by 37.34% 
anemic boys in age group 12 to 14 years and the maximum anemic boys 
i.e. 42.10% were found in age group 9 to 11 years, it means the older 
children were more anemic than younger children. Out of the total 135 
NMDM boys 60.25% boys were noticed with out any iron deficiency and 
39.25% boys were found anemic. 
When MDM school boys are compared with NMDM school boys 
it was observed that overall prevalence of anemic boys was higher in 
MDM boys as compared to the prevalence of anemia among NMDM 
boys. It was interesting to note that the prevalence of anemia was almost 
similar in boys of MDM and NMDM school children in age group 9 to 11 
years. Furthermore, the prevalence of anemia in young MDM boys (6 to 8 
years) was higher than the NMDM boys i.e. 41.18% and 33.34%, 
respectively. In the age 12 to 14 years the prevalence of anemia in MDM 
boys was 56.36%, which was 19,02% higher than the prevalence among 
NMDM boys (37.34%). On statistical analysis the difference was found 
insignificant (p>0.05) across all age groups. 
Table 4.5.2 Prevalence of Iron deficiency in MDM and NMDM 
school girls 
Age 
(yrs) 
6-8 
9-11 
12-14 
Total 
N 
50 
67 
45 
162 
Anemia (Pallor) 
Normal 
MDM NMDM 
Nor. % Nor. % 
25 50.10 1 25.00 
34 50.74 43 59.67 
26 57.77 71 79.77 
85 52.46 115 69.69 
N 
4 
72 
89 
165 
Prevalence 
MDM NMDM 
Pre. % Pre. % 
25 50.00 3 75.00 
33 49.25 29 40.28 
19 42.22 18 20.23 
77 47.54 50 30.31 
Sig. 
NS 
NS 
NS 
<0.05 
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Results from the table showed that overall prevalence of anemia was 
47.54% in MDM school girls and 30.31% in NMDM school girls. 
In MDM school girls, the prevalence of anemia was maximum 
50%) in age 6 to 8 years, followed a descending order by 49.25%) in age 9 
tol 1 years and minimum 42.22% in the age group 12 to 14 years. 
Data on NMDM school girls revealed that there was a decreasing 
order in the prevalence of anemia as the age increased. The maximum 
percentage i.e. 75% of prevalence was found in the age group 6 to 8 
years, followed by 40.28%) in the age group 9 to 11 years and with a 
minimum of 20.23% in the age group 12 to 14 years. 
On comparing MDM and NMDM girls, it was found that in both 
the cases the prevalence of anemia was higher in young girls (6 to 8 
years); however, it was 75% in NMDM girls which was 25%o higher than 
the prevalence in MDM girls (50%). The prevalence of anemia in age 
group 9 to 11 years in MDM girls was 49.25%, which was higher than the 
prevalence in NMDM girls (40.28%), difference being of 8.92%. The 
difference in the prevalence of anemia in age group 12 to 14 years among 
MDM and NMDM girls was found to be 21.99%, where the prevalence in 
MDM girls was 42.22% and only 20.23% in NMDM girls. Overall, the 
prevalence of anemia in MDM girls was 17.23%) higher than that of 
NMDM girls where the actual total prevalence was 47.54%) and 30.31%) 
in MDM and NMDM school girls, respectively. Statistically, insignificant 
(p>0.05) differences regarding the prevalence of anemia were observed 
between MDM and NMDM girls across all ages. 
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Table 4.5.3 Prevalence of Iron deficiency in MDM and NMDM 
school children 
Sex 
Boys 
Girls 
Total 
N 
138 
162 
300 
1 
MDM children 
Nor. 
72 
85 
157 
% 
52.17 
52.46 
52.33 
Pre. 
66 
77 
143 
Prevalence of Anemi 
% 
47.83 
47.54 
47.67 
N 
135 
165 
300 
ia 
NMDM children 
Nor. 
82 
115 
197 
% 
60.75 
69.69 
65.66 
Pre. 
53 
50 
103 
% 
39.25 
30.31 
34.34 
Sig. 
NS 
<0.0 
5 
<0.0 
5 
Statistical analysis showed that overall prevalence of anemia as 
presented in table 4.5.3 was 47,67% and 34.34% in MDM children and 
NMDM children, respectively. 47.83% prevalence was found in MDM 
boys where as 39.25% prevalence was found in NMDM boys. In girls 
47.54%) prevalence was in MDM girls and 30.31%) was in NMDM girls. 
Statistically significant difference regarding prevalence of anemia 
was observed between MDM and NMDM girls (p<0.05) but insignificant 
difference was reported in boys (p>0.05). When overall prevalence was 
analyzed, significant difference was observed between MDM and 
NMDM children (p<0.05). Thus we can conclude that the prevalence of 
anemia was more in MDM children as compared to NMDM children. 
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Table 4.5.4 Prevalence of Vitamin C deficiency signs in MDM and 
NMDM school boys 
Vitamin C Deficiency 
Normal Prevalence 
Age 
(ys) MDM NMDM MDM NMDM 
N Nor. % Nor. % N Pre. % Pre. % Sig. 
6-8 17 3 17.65 1 33.33 3 14 82.35 2 66.64 NS 
9-11 66 26 39.39 31 54.38 57 40 60.61 26 45.61 NS 
12-14 55 27 49.09 37 49.33 75 28 50.91 38 50.64 NS 
Total 138 56 40.57 59 43.70 135 82 59.43 76 56.30 NS 
Statistical analysis of table 4.5.4 revealed that 59.43% of MDM 
boys and 56.30% of NMDM boys showed clinical signs of vitamin C 
deficiency. Analysis of MDM boys showed that the prevalence of vitamin 
C deficiency was maximum (82.35%) in the age group 6 to 8 years, 
followed a descending order by 60.61% in boys of age group 9 to 11 
years with minimum 50.91% in older boys of age 12 to 14 years. 
The prevalence of vitamin C deficiency among NMDM boys was 
found to be higher in the age of 6 to 8 years (66.64%), followed by 
50.64% prevalence in the age of 12 to 14 years and a minimum of 
45.61% in children of age group 9 to 11 years. 
Further analysis of the data from the above table reveals that the 
prevalence of vitamin C clinical signs in MDM boys (12 tol4 years) was 
found to be almost similar as that of NAIDM boys (12 to 14 years) i.e. 
50.91% in MDM boys and 50.64% in NMDM boys, respectively. 
Furthermore the MDM boys from 9 to 11 years had shown 60.61% of 
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prevalence which was found to be 15% higher when compared to NMDM 
boy's prevalence percentage (45.61%). In younger boys (6 to 8 years), the 
prevalence percentage was maximum in both the cases (MDM and 
NMDM boys) i.e. 82.35% and 66.64%, respectively. However, the 
prevalence of vitamin C deficiency among MDM boys was 15.71% 
higher than the NMDM boy's prevalence. The difference regarding 
prevalence of vitamin C deficiency was insignificant (p>0.05) across all 
age groups. 
Table 4.5.5 Prevalence of Vitamin C deficiency signs in MDM and 
NMDM school girls 
Age 
(yrs) 
6-8 
N 
50 
Vitamin C Deficiency 
Normal 
MDM NMDM 
Nor. % Nor. % 
23 46.00 2 50.00 
N 
4 
Prevalence 
MDM NMDM 
Pre. % Pre. % 
27 54.00 2 50.00 
Sig. 
NS 
9-11 67 29 43.28 39 54.16 72 38 56.72 33 45.84 NS 
12-14 45 20 44.44 50 57.11 89 25 55.56 39 42.89 NS 
Total 162 72 44.44 91 55.15 165 90 55.56 74 44.89 NS 
Statistical analysis of table 4.5.5 revealed that out of total 162 
MDM girls, 55.56%) girls showed clinical signs of vitamin C deficiency. 
Furthermore, the maximum prevalence percentage was found in the age 
group 9 to 11 years i.e. 56.72%, followed by 55.56 % in girls of age 12 
tol4 years and minimum 54%) in age group of 6 to 8 years. 
Overall prevalence of vitamin C deficiency in NMDM girls was 
44.89%. Girls of age group from 6 to 8 years showed the maximum 
percentage of prevalence (50%) followed a decreasing order by 45.84% 
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in age from 9 to 11 years and minimum 42.89% in age group 12 to 14 
years. 
Further analysis of the data from above table reveals that the 
prevalence of vitamin C deficiency was higher in young girls (6 to 8 
years) of MDM school (54%) as compared to NMDM young girls of 
same age (50%). 
In the age group 9 to 11 years, the prevalence of vitamin C clinical 
signs in MDM girls was 56.72%), which was found to higher than the 
prevalence in NMDM girls (45.84%). The difference in the prevalence in 
age group 9 to 11 years was noticed 10.88% where as in age group 12 to 
14 years the prevalence of vitamin C clinical signs was observed 55.56%) 
and 42.89%) in MDM and NMDM girls, respectively, difference being of 
12.67%). Statistically, no significant difference regarding overall 
prevalence of vitamin C clinical signs was observed between MDM girls 
and NMDM girls (p>0.05) 
Table 4.5.6 Prevalence of Vitamin C deficiency signs in MDM and 
NMDM school children 
Prevalence of Vitamin C deficiency 
MDM cliildren NMDM ciiildren 
Sex N Nor. % Pre. % N Nor. % Pre. % Sig. 
Boys 138 56 40.57 82 59.43 135 59 43.70 76 56.30 NS 
Girls 162 72 44.44 90 55.56 165 91 55.15 74 44.89 NS 
Total 300 128 42.66 172 57.34 300 150 50.00 150 50.00 NS 
The overall prevalence of vitamin C deficiency signs was 57.34%o 
in MDM school children where as 50% was present in NMDM school 
children. In MDM boys the percentage of cases was found 59.43%) and 
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56.30% in NMDM children. The difference was found to be insignificant 
(p>0.05). It was further observed that the prevalence of vitamin C clinical 
signs was more in MDM girls (55.56%) as compared to NMDM girls 
(44.89%). The difference was found to be insignificant (p>0.05). 
In overall population of MDM and NMDM school children, 
significant differences regarding prevalence of vitamin C deficiency was 
not observed (p>0.05). From the above table we can say that the 
prevalence of vitamin C clinical signs were lower in NMDM children 
than MDM children. 
Table 4.5.7 Prevalence of Vitamin A deficiency signs in MDM and 
NMDM school boys 
Vitamin A Deficiency 
Normal Prevalence 
Age 
(yrs) MDM NMDM MDM NMDM 
N Nor. % Nor. % N Pre. % Pre. % Sig. 
6-8 17 9 52.94 2 66.66 3 8 47.06 1 33.64 NS 
9-11 66 32 48.48 31 54.38 57 34 51.52 26 45.62 NS 
12-14 55 29 52.72 48 64.00 75 26 47.28 27 36.00 NS 
Total 138 70 50.72 81 60.00 135 68 49.28 54 40.00 NS 
The above table showed that the highest prevalence of vitamin A 
deficiency in MDM boys of age 9 to 11 years (51.52%)), followed by 
47.28% at age 12 to 14 years and almost similar prevalence of nutritional 
deficiency of vitamin A at age 6 to 8 years (47.06%)). The total 
prevalence among MDM boys was found to be 49.28%. 
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In NMDM boys the maximum percentage i.e. 45.62% was in age 
group 9 to 11 years, followed by 36% in 12 to 14 years of age and 
33.64% in the age group 6 to 8 years. The total prevalence percentage 
among NMDM boys was found 40% and normal percentage of boys was 
60%. 
When both MDM and NMDM were compared, the prevalence of 
vitamin A deficiency was found to be higher (49.28%)) in MDM boys 
than NMDM boys (40%) which were 9.28% higher. It was observed in 
both MDM and NMDM boys that the prevalence of vitamin A deficiency 
was higher in age group 9 to 11 years i.e. 51.52% in MDM boys and 
45.62%) in NMDM boys. However, the prevalence percentage was 5.9% 
higher in MDM boys to that of NMDM boys. In age group from 6 to 8 
years the prevalence of vitamin A deficiency was lower in both MDM 
and NMDM boys where as the prevalence percentage in NMDM boys 
was found to be 13.42% lower than its counterpart MDM boys. However, 
the actual percentage in this age group was 47.06%) in MDM boys and 
33.64%) in NMDM boys. The prevalence percentage in age from 12 to 14 
years in MDM boys was 47.28% which was higher (11.28%) as 
compared to NMDM boys (36%). 
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Table 4.5.8 Prevalence of Vitamin A deficiency signs in MDM and 
NMDM school girls 
Vitamin A deficiency 
Normal Prevalence 
Age 
(yrs) MDM NMDM MDM NMDM 
N Nor. % Nor. % N Pre. % Pre. % Sig. 
6-8 50 35 70.00 3 75.00 4 15 30.00 1 25.00 NS 
9-11 67 39 58.20 43 59.72 72 28 41.80 29 40.23 NS 
12-14 45 23 51.11 58 65.16 89 22 48.89 31 34.84 NS 
Total 162 97 59.87 104 63.03 165 65 40.13 61 36.97 NS 
The above table 4.5,8 showed that the maximum percentage of 
prevalence of vitamin A deficiency signs in MDM school girls was found 
(48.89%) in age group 12 to 14 years, followed a descending order by 
41.80% in age group 9 to II years and a minimum of 30%) in age group 6 
to 8 years. The overall prevalence among MDM girls was found to be 
40.13%. 
Regarding NMDM girls, out of total 165 girls, the total prevalence 
was found to be 36.97%. The younger girls (6 to 8 years) showed 
minimum percentage (25%) of clinical signs of vitamin A deficiency, 
followed by 34.84%) in age group 12 to 14 years and 40.23%) in girls of 
age 9 to 11 years. 
Comparing MDM school girls and NMDM school girls, it was 
observed that the total prevalence of vitamin A deficiency was 40.13% in 
MDM girls, which was 3.16% higher than the prevalence in NMDM girls 
(36.97%). 
152 
Results 
% 
Figure 4.5.8.1 Cases of Vitamin A deficiency in MDM school girls 
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In age group from 12 to 14 years, the maximum percentage of 
prevalence of vitamin A clinical signs in MDM girls was found 48.89% 
which was 14.05 % higher than the prevalence of vitamin A deficiency in 
NMDM girls (34.84%). In age group 6 to 8 years, the prevalence 
percentage was 5% higher in MDM girls than those of NMDM girls 
however; the actual percentage was 30% in MDM and 25%) in NMDM 
girls. From age 9 to 11 years the prevalence was observed 41.80%) and 
40.23%) in MDM and NMDM girls, respectively, difference being of 
1.53%). Statistically the difference was observed insignificant (p>0.05) 
across all ages. 
Table 4.5.9 Prevalence of Vitamin A deficiency signs in MDM and 
NMDM school children 
Sex 
Boys 
Girls 
Total 
N 
138 
162 
300 
Prevalence of Vitamin 
MDM children 
Nor. 
70 
97 
167 
% 
50.72 
59.87 
55.66 
Pre, 
68 
65 
133 
% 
49.28 
40.13 
44.34 
N 
135 
165 
300 
A deficiency 
NMDM children 
Nor. 
81 
104 
185 
% 
60.00 
63.03 
61.66 
Pre. 
54 
61 
115 
% 
40.00 
36.97 
38.34 
Sig. 
NS 
NS 
NS 
The signs of vitamin A deficiency like pale eyes, night blindness 
etc. was observed 44.34% in MDM school children and 38.34%) in 
NMDM school children. The prevalence was found to be higher in MDM 
boys of all ages 49.28%) as compared to 40%) in NMDM boys. However, 
in case of girls 40.13%) prevalence of vitamin A deficiency was found in 
MDM girls and 36.97% in NMDM girls. 
Statistically insignificant differences regarding prevalence of 
vitamin A deficiency was observed in overall population of MDM and 
NMDM school children (p>0.05). 
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Table 4.5.10 Prevalence of Vitamin B complex deficiency signs in 
MDM and NMDM school boys 
Vitamin B complex Deficiency 
Normal Prevalence 
Age 
(yrs) MDM NMDM MDM NMDM 
N Nor. % Nor. % N Pre. % Pre. % Sig. 
6-8 17 7 41.17 1 33.33 3 10 58.83 2 66.67 NS 
9-11 66 34 51.52 37 64.91 57 32 48.48 20 35.09 NS 
12-14 55 31 56.36 51 68.0 75 24 43.64 24 32.00 NS 
Total 138 72 52.17 89 65.92 135 66 47.83 46 34.08 NS 
Table 4.5.10 showed that the prevalence of vitamin B deficiency was 
maximum (58.83%) in young boys (6 to 8 years) of MDM schools, 
followed a decreasing order by 48.48% in age group 9 to 11 years and 
43.64%) in age group 12 to 14 years. The total prevalence was 47.83% in 
MDM boys. 
Regarding the prevalence of vitamin B complex deficiency among 
NMDM boys, the minimum percentage of prevalence i.e. 32% were 
found in the boys of 12 to 14 years, followed an ascending order by 
35.09% in the age group 9 to 11 years and a maximum of 66.67% in 
young boys of age group 6 to 8 years. It was noticed from the data that as 
the age increases the prevalence of vitamin B complex deficiency 
decreases and it was found to be highest in younger children. The total 
prevalence among NMDM boys was 34.08% with 65.92% normal boys. 
On comparing the data on MDM and NMDM school boys, it was 
observed that the total prevalence of vitamin B complex deficiency was 
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Figure 4.5.10.1 Cases of Vitamin B complex deficiency in MDM 
school boys 
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higher (47.83%) in MDM boys than in NMDM boys (34.08%), with 
difference of 13.75% in prevalence. The highest percentage of prevalence 
was found in age group 6 to 8 years of NMDM boys (66.67%)), which 
was 7.84%) higher than the prevalence of MDM boys (58.83%o) of same 
age group. In age group 9 to 11 years the prevalence of vitamin B 
deficiency was 13.39% higher in MDM boys (48,48%)) than those of 
NMDM boys (35.09%)) of same age group. Furthermore, in age group 12 
to 14 years the prevalence of vitamin B deficiency clinical signs was 
43.64% in MDM boys which was found to be 11.64%) higher than those 
of NMDM boy's prevalence (32%). 
On comparing the overall prevalence of MDM and NMDM boys, it 
was observed that the prevalence percentage was 13.75%) higher in MDM 
boys as compared to NMDM boys. 
Statistically, insignificant differences regarding prevalence of 
vitamin B deficiency clinical signs across all ages was observed between 
MDM and NMDM school boys (p>0.05). 
Table 4.5.11 Prevalence of Vitamin B complex deficiency signs in 
MDM and NMDM school girls 
Vitamin B complex Deficiency 
Normal Prevalence 
Ag^ MDM NMDM MDM NMDM Sig. 
(yrs) 
N Nor. % Nor. % N Pre. % Pre. % 
6-8 50 34 68.00 1 25.00 4 16 32.00 3 75.00 NS 
9-11 67 39 58.20 44 61.11 72 28 41.80 28 38.89 NS 
12-14 45 27 60.00 59 66.29 89 18 40.00 30 33.71 NS 
Total 162 100 61.73 104 63.03 165 62 38.27 61 36.97 NS 
157 
Results 
Above table 4.5.11 indicates the prevalence of vitamin B complex 
deficiency among girls of MDM and NMDM schools. Maximum 41.80% 
of MDM girls in the age group 9 to 11 years were found affected by one 
or other type of vitamin B complex deficiency, followed by 40% in age 
group 12 to 14 years and with a minimum of 32% in younger girls of age 
6 to 8 years. 
Regarding the prevalence of vitamin B complex deficiency clinical 
signs in NMDM girls, the minimum percentage (33.71%)) of prevalence 
was found in NMDM girls of age 12 to 14 years, followed an ascending 
order by 38.89%) in age from 9 to 11 years and with a maximum 
percentage of 75%) in age group 6 to 8 years. Furthermore, it was 
observed that the prevalence of vitamin B deficiency signs was much 
higher (75%) in younger (6 to 8 years) NMDM girls than in the MDM 
girls of 6 to 8 years (32%)) difference being 43.90%). 
Comparing MDM and NMDM school girls, it was observed that 
the total prevalence of vitamin B deficiency was higher (38.27%)) in 
MDM girls when compared to NMDM girl's prevalence percentage 
(36.97%). The maximum prevalence was found in MDM girls (41.80%), 
t 
followed by 40%) in age from 9 to 11 years and 12 to 14 years, 
respectively, when compared to 9 to 11 years (38.71%o) and 12 to 14 
years (33.71%)) of NMDM girls. Where as in age group 6 to 8 years the 
prevalence percentage of vitamin B deficiency (43%) higher in NMDM 
girls (75%)) than those of MDM girls (32%). It was interesting that the 
prevalence in young girls (6 to 8 years) was higher in the case of NMDM 
girls when compared to other age groups. Statistically there was 
insignificant differences regarding the prevalence of vitamin B deficiency 
between MDM and NMDM school girls across all ages (p>0.05). 
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Table 4.5.12 Prevalence of Vitamin B complex deficiency signs in 
MDM and NMDM school children 
Sex 
Boys 
Girls 
Total 
N 
138 
162 
300 
Prevalence of Vitamin B complex 
MDM children 
Nor. 
72 
100 
172 
% 
52.17 
61.73 
57.34 
Pre. 
66 
62 
128 
% 
47.83 
38.27 
42.66 
N 
135 
165 
300 
Deficiency 
NMDM children 
Nor. 
89 
104 
193 
% 
65.92 
63.03 
64.33 
Pre. 
46 
61 
107 
% 
34.08 
36.97 
35.67 
Sig. 
NS 
NS 
NS 
Statistical analysis of table 4.5.12 revealed that the overall 
prevalence in MDM children was higher (42.66%) in comparison to 
NMDM children (35.67%). Furthermore, the prevalence was found to be 
higher in MDM boys (47.83%) as compared to NMDM boys (34.08%). 
In case of girls the prevalence was higher (38.27%») in MDM girls than 
those of NMDM girls (34.55%). 
Table 4.5.13 Prevalence of dental caries in MDM and NMDM school 
boys 
Dental Caries 
Normal Prevalence 
f^^\ MDM NMDM MDM NMDM Sig. 
(yrs) 
N Nor. % Nor. % N Pre. % Pre. % 
6-8 17 9 52.94 2 66.66 3 8 47.06 1 33.34 NS 
9-11 66 38 57.57 39 68.42 57 28 42.43 18 31.58 NS 
12-14 55 26 47.27 45 60.00 75 29 52.73 30 40.00 NS 
Total 138 73 52.89 86 63.70 135 65 47.11 49 36.30 NS 
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Statistical analysis of table 4.5.13 revealed that 47.11% of MDM 
school boys and 36.30 % of NMDM school boys had shown clinical signs 
of dental caries. The prevalence was found to be higher (52.73%) in 
MDM boys from 12 to 14 years in comparison to 40% in NMDM boys. 
42.43% of boys of MDM school from 9 to 11 years had shown clinical 
signs of dental caries which was 10.85% higher when compared to the 
boys of NMDM school (31.58%). As the age group decreases the 
difference of prevalence of dental caries among young boys of both 
MDM and NMDM school boys (6 to 8 years) was found to be increases 
by 13.72%. 
In both the MDM and NMDM boy's similar pattern was observed 
regarding the prevalence of dental caries. The maximum percentage i.e. 
52.73% and 40% was found in age group 12 to 14 years in MDM and 
NMDM boys, respectively, followed by 47.06% and 33.34% in age 6 to 8 
years in MDM and NMDM boys, respectively and with a minimum 
percentage of 42.43% and 31.58% in age from 9 to 11 years in MDM and 
NMDM boys, respectively. 
Table 4.5.14 Prevalence of dental caries in MDM and NMDM school 
girls 
Dental Caries 
Normal Prevalence 
Age 
(yrs) MDM NMDM MDM NMDM 
N Nor. % Nor. % N Pre. % Pre. % Sig. 
6-8 50 39 78.0O 3 75.00 4 11 22.00 1 25.00 NS 
9-11 67 43 64.17 53 73.62 72 24 35.83 19 26.38 NS 
12-14 45 30 66.66 54 60.67 89 15 33.34 35 39.33 NS 
Total 162 112 69.96 110 66.66 165 50 30.84 55 33.34 NS 
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Results showed that the maximum prevalence percentage among 
MDM girls was 35.83% in the age group 9 to 11 years, followed by 
33.34% in age from 12 to 14 years and with a minimum prevalence 
percentage of 22% in age group 6 to 8 years. Regarding NMDM girls the 
highest prevalence of dental caries was found in age group 12 to 14 years 
(39.33%)), followed a descending order by 26.38%) in 9 to 11 years old 
girls and with a minimum of 25% in young girls of age 6 to 8 years. 
The overall prevalence of dental caries was found to be higher in 
NMDM school girls (33.34%) as compared to MDM school girls 30.84% 
where as in NMDM girls of 12 to 14 years the prevalence of dental caries 
was 39.33% which was higher than the prevalence in MDM girls 33.33%, 
the difference in prevalence was 5.99%. In age group 9 to 11 years the 
prevalence of dental caries was more in MDM girls (35.83%)) as 
compared to NMDM girls(26.38%), a difference of 9.52%. 22% MDM 
girls were affected by clinical signs of dental caries which was 3>% lower 
when compared to NMDM girls (25%)). Statistically there was 
insignificant (p>0.05) difference regarding the prevalence of dental caries 
between MDM and NMDM school girls across all ages. 
Table 4.5.15 Prevalence of dental caries In MDM and NMDM school 
children 
Prevalence of Dental Caries 
MDM children NMDM children 
Sex N Nor. % Pre. % N Nor. % Pre. % Sig. 
73 52.89 65 47.11 135 86 63.70 49 36.30 NS 
112 69.96 50 30.84 165 110 66.66 55 33.34 NS 
185 61.66 115 38.34 300 196 65.33 104 34.67 NS 
Boys 
Girls 
Total 
138 
162 
300 
161 
Results 
Statistical analysis table 4.5.15 revealed that 38.34% of MDM 
children and 34.67% NMDM children showed clinical signs of dental 
caries. National Nutritional Monitoring Bureau (NMDM) (2000) reported 
that though prevalence of dental caries was common with all age groups, 
its peak prevalence was observed in the school age group. The prevalence 
of dental caries clinical signs was found to be 47.11% in MDM boys and 
36.30% boys in NMDM school. Whereas in girls the prevalence 
percentage was higher in NMDM girls (33.34%) as compared to MDM 
girls (30.84%). 
Statistically insignificant difference regarding prevalence of dental 
caries between MDM and NMDM school children was observed 
(p>0.05). 
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Results 
Table 4.6.1 explains the academic achievement of MDM and 
NMDM school children. The table shows percentages of previous annual 
exam (2010) and present annual exam (2011). The students, who were in 
class I, II, III, and IV in 2010, will be the students of class II, III, IV and 
V, respectively in 2011 
In previous (2010) annual exam, MDM school children obtained a 
total of 12% of grade A, out of which the maximum percentage i.e. 
15.58% were in class II, followed a descending order by 12.50% in class 
III and 10% of children were in class IV. The minimum percentage of 
children who obtained grade A was 9.67% of class I. On comparing the 
academic achievement of 2011, the children who were upgraded from 
class I (in 2010) to class II (in 2011) obtained the maximum percentage 
i.e.13.97% of grade A, followed by 12.98% of children in class III, 12% 
of children in class V and a minimum of 8.75%) children in class IV 
obtained grade A in 2011 annual exam. 
In 2010 annual exam, the maximum percentage (34%)) of children 
obtained grade B and were in class IV, 22.58%) of children of class I 
obtained grade B, followed by 21.25% and 16.88%) of children who were 
in class III and class II. However in annual exam of 2011, the maximum 
percentage i.e. 34% children who obtained grade B were in class V, 
followed by 33.76 %) in class III, 20.43%o children were in class II and a 
minimum of 16.25%) children of class IV. 
The percentage of children who obtained grade C in their 2010 
academic achievement was found to be highest in class II (55.84%), 
followed by 52.68% in class I, 43.75% in class III and lowest 32% in 
class IV children whereas grade C achiever in 2011 academic 
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achievement was highest in class IV (51.25%) then 50.53% were in class 
II, followed by 32% in class V and a lowest of 29.87% in class III. 
The academic achievement of 2010 showed that 22%) children of 
class IV obtained grade D, followed by 17.50%, 11.82% and 9.09% 
children of class III, class I and class II, respectively. The above table 
showed as the class increases the percentage of grade D achievers also 
increases except in class II. Furthermore, 2011 academic achievement 
showed that the children who obtained grade D in their annual exam were 
almost similar in class III, IV and V i.e. 22.07%, 22.50% and 22%, 
respectively. The children of class II who obtained grade D were found 
only 13.97%. 
The percentage of children who obtained grade E in 2010 annual 
exam was highest (5%)) in class III, followed by 3.25%) in class I and 
2.61% and 2% in class II and class IV, respectively, where as the 
percentage of children who achieved grade E in their 2011 academic 
achievement were almost similar in class II, class III and class IV where 
as no grade E achievers was found in class V. 
Considering the academic achievement of NMDM school children, 
it was observed that in annual exam of 2010 (previous class) the 
maximum percentage (32.65%)) of children in class I obtained grade A, 
followed by 30.64%) children in class III, 27.77%) in class II and a 
minimum percentage 14.70%» of children were in class IV who obtained 
grade A. However, in NMDM children's 2011 annual exam, the table 
indicates an increasing trend as the class increases the percentage of 
children who obtained grade A in annual academic performance was also 
increases from 36.73%) in class II to 55.88%) in class V. 
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The maximum percentage (57.35%) of NMDM school children of 
class IV obtained grade B, followed by 46.77%, 39.79% and 26.38% of 
children in class III, class I and class II, respectively. Considering 2011 
results of NMDM children, the maximum percentage i.e. 42.85% were of 
class II student who obtained grade A, followed a descending order by 
38.88%) in class III, 29.03% in class IV and a minimum percentage 
22.05%) in class V. An inverse order was observed as the class increases 
the percentage of children who obtained grade B decreases. 
The percentage of children who obtained grade C in 2010 annual 
exam were highest (29.16%)) in class II students, followed by class IV, 
class I and class III students i.e. 23.52%, 19.38% and 16.12%, 
respectively. However in 2011, the percentage of children who achieved 
grade C were more in class V, followed by class IV, class III and class II 
students i.e. 71.64%, 20.96%, 12.50% and 11.23%, respectively. 
In 2010 the maximum percentage i.e. 13.88% of students in class II 
obtained grade D in their annual academic performance. The percentage 
of students in class I and class III was 4.09% and 4.83%) which was found 
to be almost similar, where in class IV only 2.94%) children achieved 
grade D. In case of 2011 result, 11.12%) students of class III obtained 
grade D, followed by 7.14% in class II, 4.85% and 2.93% in class IV and 
class V students, respectively. 
The percentage of students who achieved grade E was found to be 
only 2.64% of total strength where as the percentage in 2011 reduced 
more too only \%. 
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On comparing annual academic performance of 2010 and 2011 of 
MDM school children, it was found that in 2010, 14.49% of boys 
obtained grade A which was higher than those of girls (9.87%).The 
percentage among girls who achieved grade A in 2011 was more 
(12.34%) than boys (11.59%). Similar pattern was observed in case of 
grade B and grade C achievers in 2010, 26.08% of boys obtained grade B 
and 19.75% of girls obtained grade B. However in 2011 academic 
performance 27.16% girls achieved grade B and the percentage of boys 
who achieved grade B was lower (22.46%). 40.57%) of boys obtained 
grade C which was lower than the percentage of girls (53.70%) in 2010. 
The percentage of girls in 2011 who obtained grade C was 48.76% which 
was higher than those of boys (34.78%). The percentage of girls and boys 
in 2010 who obtained grade D was found to be almost similar i.e. 14.19% 
and 14.49%, respectively. 29.71% boys and 11.11% girls obtained grade 
D in 2011 annual exam. 4.37% of boys and 2.49 % of girls obtained 
grade E in 2010 where as the percentage of both boys and girls with grade 
E was found to be lower in 2011 i.e. only 1.46%) and 0.63%), respectively. 
On comparing the total percentage of MDM school children, it was 
observed that the percentage of students who obtained grade A was 
similar in 2010 and in 2011 i.e. 12%. The percentage of students who 
obtained grade B was 2.32% lower in 2010 than in 2011 (22.67% in 2010 
and 25% in 2011). 47.67% of students obtained grade C in 2010 whereas 
in 2011 42.33% of students obtained grade C, difference being of 5.34%. 
The percentage of students who obtained grade D in 2010 was found 
14.33%, which was 5.33% lower than the percentage of students who 
obtained grade D in 2011 (19.66%). Only 3.33% students obtained grade 
E in their 2010 annual academic performance and 00.01% (a negligible 
percentage) in 2011. 
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On comparing the annual academic performance of 2010 and 2011 
of NMDM school children it was observed that in 2010, 34.54% of girls 
obtained grade A which was higher than those of boys (17.77%). The 
percentage of grade A achievers among boys was increased to 56.29% 
while that in case of girls it decreased to 32.12% in 2011 annual exam. In 
case of grade B achievers of 2010 51.85%) were boys and 35.75% were 
girls whereas in 2011 the reverse condition was observed, 42.42%) of girls 
and 26.66 %> of boys obtained grade B. 22.96%) of boys obtained grade C 
which was slightly lower than the percentage of girls who obtained grade 
C (21.21%)) in 2010 where as the percentage of girls in 2011 who 
obtained grade C were 18.18% which was higher that those of boys 
(11.11%)). The percentage of girls who achieved grade D was 7.27%o and 
that of boys was 5.18% in 2010 academic performance whereas in year 
2011, 7.44% boys and 6.06% girls obtained grade D. 
On comparing the total percentage of NMDM school children, it 
was observed that the percentage of students who obtained grade A was 
27%) in 2010 which was increased to 43% in 2011, difference of increase 
being 16%). The total percentage of students who obtained grade B was 
43% in 2010 which was higher than those of students of 2011 (35.33%). 
22% of students achieved grade C in 2010 which decreased in 2011 to 
15%), the difference being 1%. The achievers of grade D were found to be 
almost similar in 2010 and 2011 academic performance i.e. 6.33% in 
2010 and 6.66% in 2011. In 2010, 2.67% of students obtained grade E 
that reduced to 0.01% in 2011. 
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Results 
The above table 4.6.3 showed the percentage of MDM and NMDM 
school children's academic performance of 2011.Out of total 138 boys of 
MDM school, 11.59% obtained grade A in 2011 academic performance 
where 56.29% boys achieved grade A in NMDM school. 22.46% of boys 
achieved grade B in MDM school which was found to be lower than 
those of NMDM boys i.e. 26.66%. A large difference in the percentage of 
boys of MDM and NMDM was observed who obtained grade C the 
difference being of 23.67% where MDM boys were 34.78% and NMDM 
boys were 11.11%. Grade D and grade E achievers were found to be 
more in MDM boys i.e. 29.71% and 1.46%, respectively than those of the 
NMDM boys i.e. 7.44% and 0.40%, respectively. 
Figure 4.6.3.1 Percentage of grades (2011) of MDM and NMDM 
school boys 
V) 
> 
O 
CD 
00 
re 
c 
u 
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56.29 
A{>70) B(55-69) C(40-54) D{30-39) E(<29) 
Grades 
MDM Boys 
NMDM Boys 
Considering the girls of MDM and NMDM schools separately, it 
was observed that grade A achievers were more in NMDM girls 32.12% 
than those of MDM girls (12.34%), different being of 19.78%. 42.42% of 
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girls of NMDM school obtained grade B which was 15.26% higher than 
those of MDM girls (27.16%). It was observed in the MDM school girls 
that maximum of them from all classes obtained grade C (48.76%) and 
least of them obtained grade E i.e. 0.6%) where only 18.18%) of NMDM 
girls obtained grade C and 1.22%) achieved grade E. 18.18%) of NMDM 
girls achieved grade D and 11.11%) of MDM girls achieved grade D. 
Figure 4.6.3.2 Percentage of grades (2011) of MDM and NMDM 
school girls 
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The above table (4.6.3) revealed that in MDM boys the percentage 
of grade C achievers was higher across all ages (34.78%)) where as in 
NMDM boys more than 50% boys achieved grade A (56.29%). In case of 
girls of MDM school, maximum of them again grade C achievers where 
as in NMDM girls the percentage of grade B achievers was found 
42.42%).Thus from the above discussion we accept our second hypothesis 
that there is no impact of mid day meal on the academic achievement of 
MDM school children. 
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Figure 4.6.3.3 Percentage of grades (2011) of MDM and NMDM 
school children 
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4.6.4 Difference in academic achievement of 2010 and 2011 of 
MDM and NMDM school children 
Academic Achievement Record 
Grades 
Previous (2010) Preceding (2011) 
MDM NMDM MDM NMDM Sig. 
No. % No. % No. % No. 0 / /o 
A(>70) 
B(55-69) 
C(40-54) 
D(30-39) 
E(<29) 
36 
68 
143 
43 
10 
12.00 
22.66 
47.66 
14.34 
03.34 
181 27.00 36 12.00 129 43.00 <0.0^ 
126 42.00 ,75 25.00 103 34.34 <0.05 
66 22.00 127 42.34 45 15.00 <0.05 
19 06.33 59 19.66 20 06.66 <0.05 
8 02.64 3 01.00 3 01.00 NS 
The above table 4.6.4 shows the difference in previous (2010) and 
preceding (2011) academic achievement of MDM and NMDM school 
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children. In 2011 the difference in the achievers of grade A was found to 
be 31% which was found to be highly significant (x^=70.754, df=l, 
p<0.05). The percentage of grade B achievers again was found more in 
NMDM students i.e. 34.34% than those of MDM students (25%). A 
significant difference was observed between grade B achievers of MDM 
and NMDM school (x^=5.831, df^l, p<0.05). The test of significance 
revealed a significant difference in both grade C and grade D achievers of 
MDM and NMDM schools (x^=53.497, df^l, p<0.05 and x^=21.056, 
df=l, p<0.05, respecfively) where the percentages of grade C and grade D 
achievers in MDM school was 42.34% and 19.66%, respectively. 
However, the percentage of grade C and grade D achievers was found 
less in NMDM students i.e. 15% and 6.66%, respectively. Only 
difference in grade E achievers was found to be insignificant (p>0.05). 
4.7 Quality and Quantity of Mid Day Meal 
Table 4.7.1 Average energy and protein content in food items 
provided in mid day meal 
Food Quantity (gin) Calories (kcal) Protein (gm) 
items 
Prescribed Calculated Prescribed Calculated Prescribed Calculated 
Khichri 
Tahiri 
Dalia 
Dal/ 
Chawal 
100 
100 
100 
100 
70 
85 
80 
80 
340 
340 
340 
340 
237.90 
299.77 
272.73 
272.99 
8-12 
8-12 
8-12 
8-12 
11.38 
7.65 
9.8 
10.62 
The above table 4.7.1 indicate the average amount of calories and 
protein present in food items of mid day meal. A fact has revealed during 
the study that tahiri was the most repeated food item in a week in all 
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Figure 4.7.1.1 Quantity of food items provided to children 
in Mid Day Meal 
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sampled school. On an average tahiri supplied 299.77 kcal, dalia and dal / 
chawal supplied a most equal amount of calories i.e. 272.73 kcal and 
272.99 kcal, respectively and 237.90 kcal was supplied by khichri. 
Furthermore, the highest amount of protein i.e. 11.38 gm was supplied by 
khichri, followed by dal/chawal (10.62 gm), 9.8 gm was supplied by dalia 
and least 7.65 gm was supplied by tahiri. 
In a week, on an average 280.33 kcal and 9.12 gm of protein was 
supplied by the supplement (mid day meal). 
Figure 4.7.1.2 Quality of food items (raw) used in mid day meal 
preparation 
80 -
o o 
£ 
8J, 40 
re 
c 
u 
0) Q. 
Rice 
• Good 
• Average 
m Poor 
• Not included 
Dalia Dal Soyabean 
Food Items 
The above graph represents the quality of food items (raw) which 
has been used in schools in the preparation of mid day meal. Out of the 
total 5 selected schools, 3 school used good quality of rice, followed by 1 
schoo used average quality of rice and remaining 1 school used poor 
quality of rice in the preparation of mid day meal. 
Results 
With regard to the quahty of raw daha, 2 schools out of 5 schools 
used good quality of dalia, 1 school used average quality and remaining 1 
school used poor quality of dalia. It was astonishing to note that in 1 
school dalia was not given to the children as mid day meal. 
With regard to the quality of pulses (lentil/moong whole) 1 school 
out of 5 schools used good quality of pulses (in khichri and dal / chawal), 
2 schools used average quality of pulses and 1 school used poor quality of 
dal in mid day meal preparation. Similar to the case with dalia, in 1 
school dal was not used in preparation of mid day meal. 
An astonishing fact has been noticed with regard to the use of 
soybean, only lout 5 schools used average quality of soybean in the 
preparation of tahiri and remaining 4 schools did not make its use in mid 
day meal preparation. 
Results 
TAHIRI 
KHICHRI (Moong Dal) 
Figure A.IAA Quality of tahiri and khichri provided to children in 
mid day meal school 
179 
a 
2 
o 
a 
-d 
c 
73 
o 
0) 
s 
-a 
o 
u 
« 
2 
2 
u 
"o 
o 
u 
«4H 
o 
s 
o^ 
'•C 
3 
• • -
s 
o 
H 
o 
!« 
u 
E 
o 
I 
o 
o 
o 
s 
E 
o 
o 
•^ 
o^ 
O 
^ 0 0 
CO 
o 
0 \ 
(N 
^ 
, — I 
^ 
^ 
, < - ^ 
r-j 
•"; VD 
m 
^ 
r-
o 
•*—^  
m 
^-N 
^ 
r-
3^^  
• * 
VO 
SO 
o 
CTv 
<N 
^^  
' — 1 
-^  
•—< ^ w ' 
0? 
r^  
ON 
r-N 
O 
1/-1 
(N 
-'-^  
•=t 
^. 
r-
cT 
00 
^.x 
<N 
^^  
^ 
—^^  
m 
rn 
/^v 
0^ 
O 
ON 
^^ 
^ 
^—N 
ON 
o 
00 
^^ o (^  
•sT 
^ 
/ - N 
ON 
^ 
-^< 
^^  
^ 
f—1 
• * 
/-^  
00 
r~-
s^-' 
00 
(N 
»o 
m 
/ - v 
00 
rn 
i n 
r ^ 
>J-) 
'^ 
^ H 
ON 
/ — N 
o 
oo_ 
o 
—^^  r^  
"* 
(N 
^ 
^ • ^ 
r ^ 
lO 
(N 
rM 
'^ 
1—1 
I—1 
'd-
/"^ 
VO 
r~-' 
t ^ 
—^^  r-(N 
i r i 
(^  
^ NO 
r^ 
rM 
(^  
^ 
»—1 
00 
/^ ^ 
NO 
i n 
r-
—^' 00 
r<-i 
ON 
• ^ 
,^-N 
cs 
t — « 
^ 
, , 
^ 
^ 
r-~ 
^^ CN 
/ — V 
f - H 
r j 
00 
^~^ m ( N 
00 
CN 
^^ 00 
00 
'^J-
o 
rn 
I—H 
N*,X 
rn 
G" 
ON 
NO 
'—' VO 
^^  
r«l 
<N 
/•^  
O 
O 
o 
o 
( N 
..^ ^ 
en 
00 
m 
( N 
O 
o 
o" 
r - (N 
> 
a» 
»5 
o 
^ 
o^ 
-^^  6 
8^ 
^^ 
o 
z 
o 
in 
-^—^  
NO 
00 
,^-v 
o 
o 
o 
o 
o 
m 
00 
(N 
'"' 
/-^  
o 
o 
o 
o 
o 
CNI 
NO 
>>o 
00 
^^ 
NO 
<N 
o 
m 
i n 
^ 
r-
- H 
O 
(N 
ON 
NO 
oT 
m 
' ' 
OS 
>o 
00 
(N 
00 
f - H 
CM 
m 
NO 
"O 
NO 
CN 
r-
( N 
(N 
( N 
ON 
>«D 
r^  
? - H 
NO 
NO 
NO 
NO 
—^^  ( N 
00 
'"' 
ro CM 
ro 
^ 
<N 
OO 
00 
m 
r-
'^ 
/~\ 
00 
1—1 
00 
^^  
cs 
o" 
o 
o 
00 
00 
o 
'"^  
. ' -N 
r~-
o 
ro 
(N 
m 
00 
(^  
NO 
( N 
( N 
NO 
—^^  
Os 
NO 
00 
(N 
o 
11 
o ^ 
in m 
oi n 
-H 00 
ON 
NO 
•^—^  
(N 
(N 
00 
CO 
i n 
N ' 
(N 
<N 
NO 
m 
O N 
O 
CM' 
<M - ^ ^ :_; 
CNI 
CNI 
CNl 
00 
00 
o 
q d o 
o o 
d o 
in 
00 
(N 
00 
- ^ v , ^ ^H 0 0 
NO 
<N S 
00 ON 
O 
O 
d 
00 
CM 
O 
c<-i 
CNl 
ON 
NO 
oo 
rn 
CO 
NO 
(N 00 
o ^ (N m 
o o 
d 
0 ^ 
-^^  
o 
^; 
o 
o 
o 
o 
•^ .^  o 
o 
o 
o 
o 
o 
0 0 
CNl 
^ 
^ H 
CNl 
ON 
VO 
0 0 
(N 
^ 
rr\ 
m 
I — « 
"* 
ON 
m 
i n 
1 - H 
CNI 
o 
ON 
0 4 
^ H 
^ 
ON 
O 
ON 
0 0 
rn 
i n 
T — ^ 
CNI 
i n 
in 
00 
— ^H m 
cs 
^ :rr ON 
CO 
<N 
00 
ON 
od 
^^ 
ON 
o 
00 
' t * i O 
H 
o 
0 0 
Results 
The maximum percentage ( 83.87%) of boys who always eat mid 
day meal were of 12 years old, followed by 82.62% boys of 9 year old, 
80%) boys of 10 years always eat mid day meal. Minimum percentage i.e. 
61.55%) of boys were of 14 years old who always eat mid day meal. 
78.57% boys of age 8 years,76.92% of 11 years and 72.73% of 13 years 
were those who always eat mid day meal in school. Furthermore, 15.39% 
and 15.38 %> boys of age 11 years and 14 years sometimes eat mid day 
meal, followed by 14.28%, 13.34% and 12.90% of 8 years, 10 years and 
12 years old boys, respectively. A minimum of 9.09% and 8.69% of boys 
of age group 13 years and 9 years sometimes eat mid day meal. 
It was observed from the table 4.7.2 that the older boys of 13 and 
14 years never eat mid day meal, however 8.96% boys of 9 years, 7.15% 
of 8 years and 7.69% of 11 years never eat mid day meal in school. The 
percentage of boys who never eat mid day meal was more in boys of 10 
years (6.66%o) and lower 3.23% in 12 years old boys. A total of 78.93%) 
boys always eat mid day meal, followed by 12.33% boys who sometimes 
eat mid day meal and 8.69%) boys never eat mid day meal in school. 
The maximum percentage of girls who always eat mid day meal 
were of 13 years, 14 years, 7 years and 8 years with percentage 88.24%, 
80%), 83.34%) and 86.62%, respectively. The percentage of girls between 
the age group 9 to 12 years and 6 years, were ranges from 66.66 to 
77.27%) who always eat mid day meal. 
The maximum percentage i.e. 22.22%) girls of age 12 years 
sometimes eat mid day meal, followed by almost similar percent i.e. 
15.38% and 15.62% of girls of age 9 years and 10 years. 12.50%, 10%, 
9.09% and 8.33% girls of 6 years, 14 years, 11 years and 7 years 
sometimes eat mid day meal, respectively. A minimum percentage of 
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5.88% girls of age 13 years sometimes eat mid day meal. Girls who never 
eat mid day meal were of age 6 to 14 years ranges from 8.33% (minimum 
in 7 years) to 15.38% (maximum in 9 years). A total of 77.78% girls 
always eat mid day meal, followed by 11.72% who sometimes eat mid 
day meal and 10.50% who never eat mid day meal. 
Considering boys and girls of MDM school together, it was found 
that a total of 78.34% children always eat mid day meal, however the 
percentage was maximum (85.72%) in 7 years old children, followed by 
almost similar percentage of children in age 6 years, 9 years, 11 years and 
12 years i.e. 77.78%, 77.78%, 77.16% and 77.56%, respectively. A 
minimum percentage i.e. 69.56% was found in older children (14 years) 
who always eat mid day meal. Furthermore, 16.32%, 14.51% and 13.04% 
children of age 12 years, 10 years and 14 years sometimes eat mid day 
meal, respectively, followed by almost similar percentage of children in 
age group 11 years, 9 years and 6 years (11.42%, 11.11% and 11.11%, 
respectively). Minimum percentage i.e. 7.14% children in age group 7 
years and 13 years of children were those who sometimes eat mid day 
meal. The maximum percentage i.e. 17.40% of older children (14 years) 
never eat mid day meal, followed by 11.42%, 11.11% and 11.11% of 
children in age group 11 years, 6 years and 9 years, respectively. Children 
of age group 12 years were the minimum i.e. 6.12% who never eat mid 
day meal. 
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Figure 4.7.2.1 Distribution of MDM children according to eating of 
mid day meal 
78.98 
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Results 
It was observed from the table 4.7.3 that boys of 8 years maximum 
like the food given in mid day meal i.e. 64.28%, followed by similar 
percentage of 53.86% boys of age 11 years and 14 years. 50% boys of 
age 7 years and 43.47% boys of 9 years and 43.33%o boys of 10 years 
were always like mid day meal. A minimum percentage of 36.36% boys 
of 13 years and 35.48% boys of 12 years always like mid day meal. 
Furthermore, 36.66%o boys of age 10 years and 36.36% boys of 13 years 
sometimes like mid day meal, followed by 35.48% of boys of 12 years 
and 30.43% boys of 9 years. It was observed from the above data that 
there were more than 20% boys in each age group who never like mid 
day meal. The table revealed the trend, as the age increased (from 10 to 
14 years) the percentage of boys who never like mid day meal also 
increased except in age group of 13 years and 9 years old boys. The 
maximum percentage of boy's i.e. 30.76% that never like mid day meal 
were of 14 years, followed by 29.04% of 12 years old boys, 23.07% of 11 
years and 20.01% of 10 years old. A total of 44.92%) boys always like 
mid day meal, 30.43%) sometimes like mid day meal and 25.35%) of boys 
never like mid day meal given in their respective school. 
Regarding the likeness of mid day meal in girls, the maximum 
percentage i.e. 62.50% of girls of 6 years always like mid day meal, 
followed a descending order by 58.33% of 7 years and 43.33% of 8 years 
and in girls of 9 years the percentage was found to be 53.86%). The 
minimum percentage 38.88%o of girls of 12 years always like mid day 
meal. The maximum percentage (31.81%)) of girls who sometimes like 
mid day meal given in their respective schools were of 11 years, followed 
by a similar percentage of (30%o) girls of age group 8 years and 14 years. 
25%) of girls in each age group i.e. 6 years, 7 years and 10 years were 
sometimes like mid day meal. A minimum percentage 17.64%) of girls in 
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age group 13 years sometimes like mid day meal. Girls revealed the trend 
as the age increased the percentage of girls who never like mid day meal 
also increased except at age 8 years and 11 years. The minimum 
percentage of 12.50% girls of 6 years never like the food given in mid 
day meal, followed an ascending order by 16.67% in 7 years of age, 
26.67% at 8 years and 28.13% at age of 10 years. From the age group 12 
to 14 years the girls showed a decreasing order in likeness toward mid 
day meal i.e. 38.88%, 29.42% and 20% in age group 12 years, 13 years 
and 14 years, respectively. An overall 48.72%) of girls of all ages always 
like mid day meal, which was higher than boys, 25.92%) girls sometimes 
like mid day meal (lower than boys) and 25.36% of girls were those who 
never like mid day meal. 
Considering boys and girls of MDM school together, the total 47% 
of children like mid day meal, 28% sometimes like mid day meal and 
25%) children were those who never like mid day meal. The maximum 
percentage of 57.14%) children in age group of 7 years always like mid 
day meal, followed a descending order (except in age group 11 years) by 
50% children of age group 8 years, 47.23% of 9 years, 45.16% of 10 
years and 36.73%) of age group 12 years. Furthermore, 46.42% and 
52.17%) children were those who always like mid day meal and were of 
13 years and 14 years, respectively. 
From age group 10 to 14 years and 6 to 8 years, the table 4.7.3 
revealed a descending trend. The maximum percentage i.e. 30.64% of 
children, who sometimes like mid day meal were of 10 years, followed a 
descending order by 30.62% at 12 years, 25% in 13 years and 21.73%) in 
age group of 14 years. Furthermore, 33.33%o children were in age group 6 
years, followed by 28.57% children of 7 years and 25%) children of 8 
years were those who sometimes like mid day meal. The above table 
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showed that the lowest percentage of children who never like mid day 
meal were young children between age group of 6 to 10 years ranges 
from 11.12 to 25.80%. It showed an ascending trend from 6 to 10 years of 
age where as from age group of 12 years (32.65%) the table showed a 
descending trend, followed by 28.58% children of 13 years and 26.10% 
children of 14 years. Out of total 300 children, 47% always like mid day 
meal, 28%) were those who sometimes like mid day meal and rest 25% 
were those who never like mid day meal. 
Figure 4.7.3.1 Distribution of MDM children according to the likeness 
toward mid day meal 
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Results 
It was observed from the above table 4.7.4 that boys who always 
feel full stomach after eating mid day meal was maximum at 6 years of 
age (100%) and 50% at 7 years of age. Boys from age group 8 to 10 years 
showed a decreasing trend, as age increased the percentage of boys who 
always feel full stomach decreased, feeling of fiillness ranges from 64.28 
to 56.66% and 61.53 to 41.93% of boys in age group of 11 years and 12 
years were found always feel full stomach. At age of 13 years 54.54% 
boys always feel stomach as compared to 14 years of boys (53.84%). 
Furthermore, the boys who sometimes feel full stomach after eating mid 
day meal were found maximum at 7 years i.e. 50%. At age of 8 years 
21.43%) boys sometimes feel full stomach, followed a descending order 
by 17.39%) at age of 9 years, and 10% at age of 10 years old. A similar 
percentage of 15.38%) was found at age of 11 years and 14 years. The 
second highest percentage of boys who sometimes feel full stomach after 
eating mid day meal was found at 13 years of age (18.18%)). It was 
noticed from the table the maximum percentage of boys who never feel 
fiill stomach were 45.17%, followed by 33.34% and 30.78% at age of 10 
years and 14 years, respectively. 27.28%) boys of age 13 years, 23.09%o 
boys of age 11 years and 21.75%) boys of age 9 years also never feel fiill 
stomach after eating mid day meal. A minimum 14.29% of boys at age of 
8 years never feel full stomach after eating mid day meal. A total of 
55.07% boys were those who always feel full stomach, followed by 
29.72%) boys who never feel full stomach and a minimum of 15.21% 
boys were those who sometimes feel full stomach after eating mid day 
meal. 
Regarding the feeling of fullness among MDM girls, the highest 
percentage i.e. 72.74% girls of age 11 years always feel fiill stomach, 
followed by 62.50% , 61.53% , 61.11% and 60% girls of age of 6 years, 9 
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years, 12 years and 14 years, respectively. It was noticed among girls of 
all ages that equal or more than 50% were those who always feel full 
stomach after eating mid day meal. The maximum percentage i.e. 33.34% 
girls who sometimes feel full stomach were of 8 years old, followed by 
25% , 22.22% and 20% of girls of age 7 years, 12 years and 14 years, 
respectively who sometimes feel full stomach. At age of 9 years and 10 
years almost similar percentage of girls i.e. 15.28%) and 15.63% were 
those who sometimes feel ftill after eating mid day meal. At age of 6 
years only 12.50%) girls feel fiill stomach after eating mid day meal. 
Regarding the feeling of fullness, girls of 6 years and 7 years and 
10 years i.e. 25%) never feel full by mid day meal, where from age group 
8 to 10 years the girls showed an increasing trend toward never feel full 
stomach percentage being was 16.66%) , 23.09%o and 25%), respectively. 
The maximum percentage of girls i.e. 29.42%) were those who never feel 
full and were of 13 years and a minimum of 13.63%) girls of age 11 years 
also never feel full. A total of more than fifty percent i.e. 58.64% girls 
were those who always feel full stomach after eating mid day meal, 
almost similar percentage of girls i.e. 20.99% and 20.37%) were those 
who never and sometimes feel full stomach after eating mid day meal in 
their respective schools, respectively. 
Considering the total population of MDM school children, 57% 
children were those who always feel full stomach, 25% were those who 
never feel full and remaining 18% children were those who sometimes 
feel ftill stomach after eating mid day meal. The maximum percentage i.e. 
68.57%) children of age 11 years were those who always feel full 
stomach, followed by 66.66% children of 6 years, 61.11%) were of 9 years 
and 58.06% children were of age 10 years who always feel fiill stomach. 
The data of above table showed that in each age group from 6 years to 14 
190 
Results 
years except 7 years and 8 years (28.57% and 29.54%) there were less 
than 20% children who sometimes feel full stomach after eating mid day 
meal in their respective school. Whereas the maximum percentage of 
children i.e. 34.6 l%o were those who never feel fiill stomach, followed a 
descending order by 28.58% children of age 13 years and 26.09% 
children were of 14 years old. In age of 10 years 22.23% children never 
feel full stomach and similar percentage i.e. 22.23%) children of age 6 
years and 9 years were among those who never feel fiill. A minimum 
percentage i.e. 15.92% of children of age 8 years were also never feels 
full stomach. 
Figure 4.7.4.1 Distribution of MDM children according to feeling of 
fullness after eating mid day meal 
Always • Sometimes i Never 
58.64 
Boys Girls 
Feeling of Fullness 
Pooled 
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4.8 Nutritional status of 300 MDM school children and 300 NMDM 
school children aged 6-14 years 
Nutritional status 
Factors Male (138) 
MDM 
Female 
(162) 
Total 
(300) 
Male 
(135) 
NMDM 
Female 
(165) 
Total 
(300) 
No, % No. % No. % No. % No. No. % 
Height-for-age 
Normal 34 24.63 41 25.32 75 25.00 62 45.92 69 41.81 131 43.66 
Stunted 73 52.89 75 46.29 148 49.33 49 36.29 57 34.54 106 35.33 
Severely 31 22.48 46 28.39 77 25.67 24 17.79 34 20.65 58 19.31 
stunted 
BMI-for-age 
Normal 15 10.86 37 22.83 52 17.34 28 20.74 39 23.63 67 22.33 
Thin 45 32.60 78 48.14 123 41.00 70 51.85 79 47.87 149 49.67 
Severely 78 56.54 47 29.03 125 41.66 37 27.41 47 28.40 84 28.00 
thin 
Table 4.8.1 Relationship between family income and nutritional 
status of MDM school children 
Monthly 
family 
income 
(Rs.) 
Nutritional Status 
Normal Thin Severely thin 
No. % No. % No. 0 / /o 
Total 
No. 0 / /o 
Below 
3000 
3000 to 
6000 
6000 to 
9000 
9000 
and 
above 
Total 
12 
12 
11 
17 
52 
20.00 
6.89 
39.28 
44.73 
17.33 
26 43.33 22 36.67 60 20.00 
82 47.12 80 45.79 174 58.00 
9 32.14 8 28.58 28 9.34 
16 15.78 15 39.49 38 12.66 
123 41.00 125 41.67 300 100.0 
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The above table indicates that the nutritional status of MDM 
school children were differs a large extent according to family income. 
The prevalence of overall under nutrition (thirmess + severe thinness) was 
found to be highest (92.91%) in income group of Rs.3000 to Rs.6000, 
followed by 80% in income group below Rs.3000, 60.72% total 
prevalence was found in income group of Rs.6000 to Rs.9000 and the 
lowest prevalence was observed in the income group above Rs.9000 
(55,27%). The test of significance indicates a very significant relationship 
(X =34.921, df=6, p<0.05) between the prevalence rate of under nutrition 
and different income groups. 
Table 4.8.2 Relationship between working status of mother and 
nutritional status of MDM school children 
Nutritional Status 
Working 
status of 
mother 
Normal Thin Severely thin Total 
No. % No. % No. % No. % 
Working 12 32.43 18 48.64 7 18.93 37 12.33 
Home maker 40 15.20 105 39.92 118 44.88 263 87.67 
Total 52 17.33 123 41.00 125 41.67 300 100.00 
It was found that comparatively high percentage i.e. 84.80% 
children of home maker mothers were found to be suffering from under 
nutrition against 67.57% children of working mothers. The analysis 
revealed a significant relationship (x =11.395, df=2, p<0.05) between 
working status of mothers and the prevalence of under nutrition in school 
children. 
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Table 4.8.3 Relationship between types of family and nutritional 
status of MDM school children 
Family 
type 
Joint 
Nuclear 
Total 
Normal 
No. 
21 
31 
52 
% 
32.81 
13.13 
17.33 
No. 
25 
98 
123 
Nutritional Status 
Thin 
% 
39.06 
41.52 
41.00 
Severely thin 
No. 
18 
107 
125 
% 
28.13 
45.35 
41.67 
Total 
No. 
64 
236 
300 
% 
21.34 
78.66 
100.00 
The prevalence of under nutrition was observed to be more in 
nuclear families (78.66%) than those of joint families (21,34%). 
Significant relationship (x =14.901, df=2, p<0.05) was observed between 
the prevalence of thinness and types of family. The findings of the 
present study showed that the thinness was more in nuclear family 
(41.52%)) than the percentage of thinness in joint families (39.06%>), The 
prevalence percentage of severe thinness was found to be 28.13%) in joint 
families lesser than the prevalence in nuclear families (45.35%)). 
Table 4.8.4 Relationship between standard of living and nutritional 
status of MDM school children 
Standard 
of living 
Low 
Medium 
High 
Total 
Normal 
No. 
13 
18 
21 
52 
% 
8.78 
15.78 
55.26 
17.33 
r 
No. 
68 
43 
12 
123 
Nutritional Status 
Thin 
% 
45.94 
37.71 
31.57 
41.00 
Severely thin 
No. 
67 
53 
5 
125 
% 
45.28 
46.51 
13.17 
41.67 
Total 
No. 
148 
114 
38 
300 
% 
49.33 
38.00 
12.64 
100.00 
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The prevalence of under nutrition among MDM school children 
belonging to different standard of living was observed in the above table. 
A decreasing trend was noticed in the prevalence of under nutrition of the 
children as low standard of living to high standard of living. The 
prevalence of overall under nutrition (thinness + severe thinness) was 
found to be highest (91.22 %) among children of low standard of living, 
followed a decreasing order by 84.22% in children belonging to medium 
standard of living children. A significant (x^=48.453, df=4, p<0.05) 
relationship was observed between the prevalence of under nutrition 
(thinness + severe thinness) and standard of living of MDM school 
children. 
Table 4.8.5 Relationship between personal hygiene and nutritional 
status of MDM school children 
Personal 
hygiene Normal 
No. % 
Nutritional Status 
Thin Severely thin 
No. % No. % 
Total 
No. % 
Fair 
Poor 
Total 
31 
10 
52 
25.40 
6.45 
17.33 
62 
54 
123 
50.81 
34.83 
41.00 
29 
91 
125 
Good 11 47.82 7 30.43 5 21.75 23 7.66 
23.79 122 40.66 
58.72 155 51.68 
41.67 300 100 
The above table indicate that the nutritional status of MDM school 
children differ a large extent according to personal hygiene of school 
children. The maximum percentage i.e. 93.55% malnourished children 
were found to have poor personal hygiene, followed a descending order 
by 74.60% malnourished children in fair personal hygiene category and 
the lowest percentage 52.18% of malnourished children were those 
having good personal hygiene. The test of significance indicates a 
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significant difference (x =54.823, df=4, p<0.05) between prevalence of 
malnutrition and personal hygiene of MDM school children. 
Table 4.8.6 Relationship between quality of mid day meal food and 
nutritional status of MDM school children 
Nutritional Status 
Quality of 
mid day 
meal 
Normal Thin Severely thin Total 
No. % No. % No. % No. % 
Good 28 19.31 87 60.00 30 20.69 145 27.66 
Average 17 17.00 24 24.00 59 59.00 100 20.66 
Poor 7 12.72 12 21.81 36 65.47 55 18.38 
Total 52 17.33 123 41.00 125 41.67 300 100.00 
It was revealed from the above table, that comparatively lower 
percentage (80.69%) of children who receives good quality of mid day 
meal were found to be suffering from under nutrition (thirmess + severe 
thiimess) against 87.28% children who receives poor quality of mid day 
meal. 83% children were found to be under nourished who receives 
average quality of mid day meal. The statistical analysis revealed a highly 
significant relationship (p<0.05) between nutritional status of school 
children and quality of mid day meal. 
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Table 4.8.7 Relationship between energy and protein content in mid 
day meal and nutritional status of MDM school children 
Nutrient 
content 
Energy 
Protein 
Total 
Normal 
No. 
31 
21 
52 
% 
18.56 
15.78 
17.33 
( 
No. 
65 
58 
123 
Nutritional Status 
Thin 
% 
38.92 
43.60 
41.00 
Severely thin 
No. 
71 
54 
125 
% 
42.52 
40.62 
41.67 
Total 
No. 
167 
133 
300 
% 
55.66 
44.34 
100.00 
It was revealed from above table that higher percentage of 
children (84.22%) who receives 9.12 gm of protein per day were found to 
be suffering from thinness and severely thinness against 81.44% children 
who receives 280.33 kcal per day in MDM school. The statistical analysis 
revealed an insignificant relationship (x =0.790, df=2, p>0.05) between 
nutrients content in mid day meal and nutritional status of MDM school 
children. 
Table 4.8.8 Relationship between eating of mid day meal and 
nutritional status of MDM school children 
Nutritional Status 
Eating of 
mid day 
meal 
Normal Thin Severely thin Total 
No. % No. % No. % No. % 
Always 32 13.61 108 45.95 95 40.44 235 78.33 
Sometimes 11 30.55 9 25.00 16 44.54 36 12.00 
Never 9 31.03 6 20.68 14 48.29 29 9.67 
Total 52 17.33 123 41.00 125 41.67 300 100.00 
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The above table indicates the relationship between eating of mid 
day meal and prevalence of under nutrition in MDM school children. 
Data shows that the children who were regular recipient of mid day meal 
were 45.95% thin and 40.44% severely thin, as a whole 86.39% of 
children were found to be undernourished (thin + severely thin). The 
children who sometimes eat mid day meal showed 25%) of thinness and 
44,54% sever thinness, as a total 69.45% of children were found under 
nourished. 68.97% children were found to be under nourished who never 
eat mid day meal, out of which, 20.68% falls in thinness category and 
48.29% falls in severe thinness category. A significant relationship 
(X'=15.67, df^4, p<0.05) was observed between the prevalence of under 
nutrition (thinness + severe thinness) and eating of mid day meal. 
Therefore accepting the first hypothesis that there is no significant impact 
of mid day meal on nutritional status of school children. 
Table 4.8.9 Relationship between likeness of children toward mid 
day meal and nutritional status of MDM school children 
Likeness 
toward 
mid day 
meal 
Nutritional Status 
Normal Thin Severely thin Total 
No. % No. % No. % No. % 
Always 
Sometimes 
Never 
Total 
22 
11 
19 
52 
15.60 
13.09 
25.33 
17.33 
72 
29 
22 
123 
51.06 
34.52 
29.33 
41.00 
47 
44 
34 
125 
33.34 
52.39 
45.34 
41.67 
141 
84 
75 
300 
47.00 
28.00 
25.00 
100.00 
In above table the prevalence of thinness was observed 51.06% in 
MDM children who always like the mid day meal, followed by 34.52% 
thinness was found in children who sometimes like mid day meal and 
29.33% of thinness were found in children who never like the food. In 
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severe thinness category, the maximum percentage (52.39%) of severe 
thinness was found in children who sometimes like the food, followed by 
45.34% severe thinness in children who never like mid day meal and the 
lowest (33.34%) of severe thinness was found in children who always 
like the food. A significant relationship (x =15.62, df=4, p<0.05) was 
observed between likeness toward mid day meal and nutritional status of 
MDM school children. 
Table 4.8.10 Relationship between feeling of fullness after eating 
mid day meal and nutritional status of MDM school 
children 
Nutritional Status 
- ,, Normal Thin Severely thin Total fullness 
No. % No. % No. % No. % 
Always 
Sometimes 
Never 
Total 
21 
19 
12 
52 
12.28 
35.28 
16.00 
17.33 
78 
16 
29 
123 
45.61 
29.62 
38.66 
41.00 
72 
19 
34 
125 
42.11 
35.10 
45.34 
41.67 
171 
54 
75 
300 
57.00 
18.00 
25.00 
100.00 
Out of the total 300 students, 57% children of MDM school always 
feel full stomach after eating mid day meal, followed by 25% who never 
feel fill! stomach after eating mid day meal and only 18% children 
sometimes feel fiill stomach. In thinness category, 45.61%) of children 
found thin who always feel ftill stomach, followed by 38.66% children in 
thinness category who never feel ftill stomach and 29.62%) children were 
found thin who sometimes feel full stomach. Talking about severe 
thinness, 45.34% children (who never feel fiiU stomach) were found 
severely thin, followed by 42.11% children were found severely thin who 
always feel ftill stomach and 35.10% children who sometimes feel ftill 
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stomach. A significant relationship (x^=l6.008, df=4, p<0.05) was found 
between prevalence of thinness and feeling of fullness among children 
after eating mid day meal. 
Table 4.8.1 IRelationship between prevalence of nutritional deficiency 
and nutritional status of MDM school children 
Nutritional Status 
Nutritional 
Deficiencies Normal Thin Severely thin Total 
No. % No. % No. % No. % 
Anemia 
(Pallor) 
Vhamin C 
38 26.57 
49 28.48 
47 
62 
32.86 58 40.57 143 47.67 
36.04 61 35.48 172 57.34 
Vitamin A 23 17.29 51 38.34 59 44.37 133 44.34 
Vitamin B- 43 33.59 29 22.65 56 43.76 128 42.66 
complex 
Dental 22 19.13 53 46.08 40 34.79 115 38.34 
Caries 
Out of total prevalence of anemia among MDM school children, 
the lowest percentage of anemic children was found in normal category, 
followed an ascending order by 32,86% children who were thin and 
highest i.e. 40.57% were those who were severely thin. 
The maximum percentage 36.04% were of those children who were 
having vitamin C deficiency as well as thin, followed by 35.48%) children 
who were severely thin and a minimum percentage i.e. 28.48%) of vitamin 
C deficiency clinical signs were found in normal children. 
The maximum percentage (44.37%) of vitamin A deficiency was 
observed in severely thin children following a decreasing trend by 
38.34% in thin children and a minimum 17.29%) of children were in 
normal category. 
200 
Results 
The highest prevalence of vitamin B complex deficiency (43.76%) 
was found in severely thin children, followed by 33.59% in normal 
children and lowest (22.65%) were found in thin children. 
The prevalence of dental caries was found to be highest i.e. 46.08% 
in thin children, followed by 34.79% in severely thin and remaining 
19.13% in normal children. Furthermore, significant relationship 
(X -22.38, df=8, p<0.05) was observed between prevalence of nutritional 
deficiency and nutritional status of MDM school children. 
4.9 Academic Achievement of 300 MDM and 300 NMDM school 
children aged 6 to 14 years 
Academic Achievement 
MDM School Children NMDM School Children 
Male Female Total Male Female Total 
Grades (138) (162) (135) (165) 
No. % No. % No. % No. % No. % No. % 
A(>70) 16 11.59 20 12.34 36 12.00 76 56.29 53 32.12 129 43.00 
B(55-69) 31 22.46 44 27.16 75 25.00 36 26.66 70 42.42 103 35.33 
C(40-54) 48 34.78 79 48.76 127 42.33 15 11.11 30 18.18 45 15.00 
D(30-39) 41 29.71 18 11.11 59 19.66 10 7.44 10 6.06 20 6.66 
E(<29) 2 1.46 1 0.63 3 0.01 1 0.4 2 1.22 3 0.01 
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Table 4.9.1 Relationship between family income and academic 
achievement of MDM school children 
Monthly 
Family 
Income 
(Rs.) ^^ 04 
B(55-69) 
No. % 
Academic Achieyement 
C(40-54) D(30-39) E(<29) 
No. % No. % No. % 
Total 
No. % 
Below 9 15.00 12 20.00 22 36.66 16 26.67 1 1.67 60 20.00 
3000 
3000 to 11 6.32 46 26.43 87 50.00 29 16.66 1 0.59 174 58.11 
6000 
6000 to 8 28.57 10 35.71 5 17.85 4 14.28 1 3.59 28 9.34 
9000 
9000 
and 18 47.36 7 18.42 13 34.21 10 26.31 0 00.00 38 12.66 
above 
Total 36 12.00 75 25.00 127 42.33 59 19.66 3 1.01 300 100.00 
The above table indicates that the academic achievement of MDM 
school children differ a large extent according to family income. The 
maximum percentage of children who achieved grade A were 47.36% 
and having family income of Rs.9000 and above, followed by 28.57% 
children having family income of Rs.6000 to Rs.9000, 15%) children 
having family income below Rs.3000 and minimum percentage i.e. 
6.32%) of children were having family income of Rs.3000 to Rs.6000. Out 
of total 300, maximum percentage (35.71%)) of children were those who 
achieved grade B and having family income of Rs.6000 to Rs.9000, 
followed a descending order by 26.43% children having income of 
Rs.3000 to Rs.6000 and 20% were those who were having family income 
of below Rs. 3000. 50% children were those who achieved grade C and 
were having family income of Rs.3000 to Rs.6000, followed by 36.66%) 
and 34,21%) having family income below Rs.3000 and Rs.9000 and 
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above, respectively. The test of significance indicates significant 
relationship (x^=48.25, df^l2, p<0.05) between academic achievement 
and family income. 
Table 4.9.2 Relationship between working status of mother and 
academic achievement of MDM school children 
Working 
status of ^ ' 
mother ^^ «/„ 
B(55-69) 
No. % 
Academic Achievement 
C(40-54) D(30-39) 
No. % No. % 
E(<29) 
No. % 
Total 
No. % 
Working 9 24.32 5 13.51 11 29.72 11 29.72 1 2.73 37 12.33 
Home 27 10.26 70 26.61 116 44.10 48 18.25 2 0.78 263 87.67 
maker 
Total 36 12.00 75 25.00 127 42.33 59 19.66 3 1.01 300 100.00 
It was found that 24.32% children of working mother achieved 
grade A in their annual exams (2011) as compared to 10.26% children of 
homemaker mother. The maximum percentage i.e. 44.10%) children were 
those of homemaker mother who achieved grade C where 29.72%) 
children of working mother achieved grade C. The analysis revealed a 
significant relationship (% =12.55, df=4, p<0,05) between academic 
achievement and working status of mother of MDM school children. 
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Table 4.9.3 Relationship between types of family and academic 
achievement of MDM school children 
Type of 
Family 
A(>70) 
No. % 
B(55-69) 
No. % 
Academic Achievement 
C(40-54) D(30-39) E(<29) 
No. % No. % No. % 
Total 
No. % 
Joint 19 29.68 34 53.12 6 9.37 5 7.81 2 3.12 64 21.34 
Nuclear 17 7.28 41 17.37 121 51.27 54 22.88 1 0.48 236 78.66 
Total 36 12.00 75 25.00 127 42.33 59 19.66 3 1.01 300 100.0 
From the above table 4.9.3 the children who achieved grade A in 
their annual exams (2011) were found to be more (29.68%) in joint 
families than those of nuclear families (7.28%).The highest percentage of 
school children (53.12%) were those who have joint families and 
achieved grade B where as in case of children of nuclear families, highest 
percentage (51.27%) were those who achieved grade C. Children who 
achieved grade D were 7.81% of joint families and 22.88% were of 
nuclear families. 
Statistically significant relationship (^"=75.33, df==4, p<0.05) was 
observed between the academic achievement of children and types of 
family. 
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Table 4.9.4 Relationship between quality of mid day meal and 
academic achievement of MDM school children 
Quality A(>70) 
of food 
items 
No. % 
B(55-69) 
No. % 
Academic Achievement 
C(40-54) D(30-39) 
No. % No. % 
E(<29) 
No. % 
Total 
No. % 
Good 17 11.72 27 18.62 73 50.34 27 18.62 1 0.70 145 48.33 
Average 11 11.00 31 31.00 39 39.00 18 18.00 1 1.00 100 33.33 
Poor 8 14.54 17 30.90 15 27.27 14 25.45 1 1.84 55 18.34 
Total 36 12.00 75 25.00 127 42.33 59 19.66 3 1.01 300 100.00 
Out of 145 (48.33%) children who receives good quality of mid 
day meal, the maximum 50.34% of children obtained grade C, followed 
by a similar percentage of children who obtained grade B and grade D i.e. 
18.62%). Only 11.72% children obtained grade A who consume good 
quality of mid day meal. Out of 100 children (33.33%)) who receives 
average quality of mid day meal, 39%), 31%, 18%o and 11%) of children 
were those who obtained grade C, grade B, grade D and grade A in their 
annual exams of 2011, respectively, where as the percentage of grade E 
achievers were negligible in all three categories. 
Out of total 55 children (18.34%) who receives poor quality of 
food in their respective school, 30.90% obtained grade B, 27.27%) 
obtained grade C. 24.45% obtained grade D and 14.54%) obtained grade 
A. Statistically insignificant relationship (x =12.03, df=8, p>0.05) was 
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observed between quality of mid day meal and academic achievement of 
MDM school children. 
Table 4.9.5 Relationship between energy and protein content in mid 
day meal and academic achievement of MDM school 
children 
Academic Achievement 
^oitlnT ^^ -^ ^^  B(55-69) C(40-54) D(30-39) E(<29) Total 
No. % No. % No. % No. % No. % No. % 
Energy 19 11.37 38 22.75 79 47.33 29 17.36 2 1.19 167 55.66 
Protein 17 12.78 37 27.83 48 36.09 30 22.55 1 .75 133 44.34 
Total 36 12.00 75 25.00 127 42.33 59 19.66 3 1.01 300 100.00 
The above table showed a significant relationship (x =4.423, 
df=4, p<0.05) between nutrients content in mid day meal and academic 
achievement of MDM school children. 
Table 4.9.6 Relationship between eating of mid day meal and 
academic achievement of MDM school children 
Academic Achievement 
^^illf A(>70) B(55-69) C(40-54) D(30-39) E(<29) Total 
"^^^ No. % No. % No. % No. % No. % No. % 
Always 21 8.93 58 24.68 102 43.40 53 22.55 1 0.44 235 78.33 
Sometimes 9 25.03 10 27.77 15 41.66 1 2.77 1 2.77 36 12.00 
Never 6 20.68 7 24.13 10 34.48 5 17.24 1 3.47 29 9.67 
Total 36 12.00 75 25.00 127 42.33 59 19.66 3 1.01 300 100.00 
The maximum percentage 25.03% of children, who obtained grade 
A were those who sometimes eat mid day meal, followed by 20.68% who 
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never eat mid day meal and only 8.93% children obtained grade A were 
those who always eat mid day meal. Student who obtained grade B in 
armual exams of 2011 were maximum (27.77%) who sometimes eat mid 
day meal, followed by almost similar percent i.e. 24.68% and 24.13%) of 
those who always and never eat mid day meal, respectively. 43.40% 
children obtained grade C and were those who always eat mid c^y meal, 
followed by 41.66%o who sometimes eat mid day meal and 34.48%) 
children were those who never eat mid day meal. The percentage of 
children who obtained grade D was 22.55%o who always eat mid day 
meal, followed by 17.24% who never eat mid day meal and only 2.77% 
children obtained grade D who sometimes eat mid day meal. An 
msignificant (x =19.3, df=8, p>0.05) relationship was observed between 
mid day meal and academic achievement of school children. 
Table 4.9.7 Relationship between likeness of children toward mid 
day meal and academic achievement of MDM school 
children 
Academic Achievement 
toward* A(>70) B(55-69) C(40-54) D(30-39) E(<29) Total 
midday ^^ „/^  ^^ o^  jy .^ % No. % No. % No. % 
meal 
Always 15 10.63 36 25.53 67 47.51 22 15.60 1 0.73 141 47.00 
Sometimes 13 15.47 21 25.00 27 32.14 22 26.19 1 1.10 84 28.00 
Never 8 10.66 18 24.00 33 44.00 15 20.00 1 1.34 75 25.00 
Total 36 12.00 75 25.00 127 42.33 59 19.66 3 1.01 300 100.00 
Out of the total 141 children who always like mid day meal, 
maximum percentage i.e. 47.51% of children obtained grade C, followed 
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by 25.53% children who obtained grade B, 15.60% children obtained 
grade D and only 10.63% children obtained grade A. 
Out of total 84 children who sometimes like mid day meal, 
maximum percentage i.e. 32.14% obtained grade C, followed by 26.19% 
who obtained grade D, 25% children obtained grade B and minimum 
percentage i.e. 15.47% of children obtained grade A. 
Out of total 75 children who never like mid day meal only 10.66% 
achieved grade A, followed by 20% of children who achieved grade D, 
24% obtained grade B and the highest 44% children obtained grade C in 
their annual exams of 2011. Furthermore, only small fraction of children 
who obtained grade E was found in all three categories. 
Statistically insignificant relationship (x =7.4, df=8, p>0.05) was 
observed between likeness of children toward mid day meal and 
academic achievement. 
Table 4.9.8 Relationship between feeling of fullness after eating mid 
day meal and academic achievement of MDM school 
children 
Academic Achievement 
Feeimgof ^^^^^^ B(55-69) C(40-54) D(30-39) E(<29) Total 
fullness 
No. % No. % No. % No. % No. % No. % 
Always 21 12.28 38 22.22 89 52.04 22 12.86 1 0.50 171 57.00 
Sometimes 8 14.81 27 50.00 15 27.77 3 5.55 1 1.87 54 18.00 
Never 7 9.33 10 13.33 23 30.66 34 45.33 1 1.35 75 25.00 
Total 36 12.00 75 25.00 127 42.33 59 19.66 3 1.01 300 100.00 
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Out of total ITlchildren (57%) who always feel full stomach after 
eating mid day meal, the maximum percentage i.e. 52.04% children 
obtained grade C, followed by 22.22% who achieved grade B and 
children who obtained grade A and grade D were almost similar i.e. 
12.28% and 12.86%, respectively. 
Out of total 54 children (18%) who sometimes feel full stomach 
after eating mid day meal, maximum children i.e. 50%o obtained grade B, 
followed by 21.11% children who obtained grade C, 14.81%) children 
obtained grade A and only 5.65% of children obtained grade D. 
Out of total 75 children(25%)) who never feel full stomach, a large 
percentage i.e. 45.33%) obtained grade D, followed by 30.66%) who 
obtained grade C, followed a descending order by 13.33%) and 9.33%) of 
children obtained grade B and grade A, respectively. 
Statistical analysis revealed a significant relationship (% =63.23, 
df=8, p<0.05) between feeling of full stomach after eating mid day meal 
and academic achievement of MDM school children. 
Table 4.9.9 Relationship between nutritional status and academic 
achievement of MDM school children 
Academic Achievement 
Nutritional 
Status A(>70) B(55-69) C(40-54) D(30-39) E(<29) Total 
No. % No. % No. % No. % No. % No. % 
Normal 15 28.84 16 30.76 18 34.61 2 3.84 1 1.95 52 17.33 
Thin 13 10.56 36 29.26 42 34.14 31 25.20 1 0.84 123 41.00 
Severely 8 6.40 23 18.40 67 53.60 26 20.80 I 0.80 125 41.67 
thin 
Total 36 12.00 75 25.00 127 42.33 59 19.66 3 1.01 300 100.00 
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The table 4.9.9 revealed that out of total 52 (17.33%) normal 
children, 34.61% of children obtained grade C, followed a descending 
order by 30.76% who obtained grade B and 28.84% of children obtained 
grade A in annual exam of 2011. Remaining 3.84% and 1.95% children 
obtained grade D and grade E, respectively. 
In total number of thin children 123 i.e.41%, 34.14% children 
obtained grade C, followed by 29.26% who obtained grade B, 25.20% 
obtained grade D and only 10.56% children obtained grade A. 
Out of 125(41.67%) severely thin children, 53.60% of children 
obtained grade C, 20.80%, 18.40% and 6.40% were those who obtained 
grade D, grade B and grade A, respectively. 
The test of significance showed a significant relationship 
(X =12.03, df=8, p<0.05) between nutritional status of school children 
and their academic achievement. 
Table 4.9.10 Relationship between prevalence of nutritional 
deficiency and academic achievement of MDM school 
children 
Nutritional 
Deficiency 
Anemia 
(Pallor) 
Vitamin C 
Vitamin A 
Vitamin B-
complex 
Dental Caries 
Academic Achievement 
A(>70) 
(36) 
No. 
(%) 
17 
(11.88) 
35 
(20.34) 
17 
(12.78) 
26 
(20.31) 
21 
(18.26) 
B(55-69) 
(75) 
No. 
(%) 
39 
(27.27) 
31 
(18.02) 
19 
(14.28) 
36 
(28.12) 
33 
(28.69) 
C(40-54) 
(127) 
No. 
(%) 
50 
(34.96) 
66 
(38.37) 
66 
(49.62) 
33 
(25.78) 
41 
(35.65) 
D(30-39) 
(59) 
No. 
(%) 
34 
(23.77) 
37 
(21.51) 
29 
(21.80) 
31 
(24.21) 
18 
(15.65) 
E(<29) 
(3) 
No. 
(%) 
3 
(2.03) 
3 
(1.76) 
2 
(1.52) 
2 
(1.58) 
2 
(1.75) 
Total 
No. 
(%) 
143 
(47.67) 
172 
(57.34) 
133 
(44.34) 
128 
(42.66) 
115 
(38.34) 
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Above table indicates that out of the total anemic children in MDM 
school 34.96% obtained grade C, 27.27% obtained grade B, followed by 
23.77% children obtained grade D and only 11.88%) children obtained 
grade A. 
Total children suffering from vitamin C deficiency were found to 
be 172 (57.34%) out of which 38.37% obtained grade C, followed by 
21.51% children who obtained grade D, 20.34%) obtained grade A and 
18.02%) of children obtained grade B in their annual exams of 2011. 
The maximum percentage i.e. 4434% (out of total 300) was found 
with vitamin A deficiency. Out of them the minimum percentage i.e. 
12.78%) of children obtained grade A (who showed vitamin A deficiency 
clinical signs), followed by 14.28% children with grade B, further, 
21.80%) of children obtained grade D and the maximum percentage 
49.62% of children obtained grade C in their academic achievement of 
2011. 
Among the children who showed one or other signs of vitamin B 
complex deficiency, 28.12%) obtained grade B in their academic 
achievement, 25.78%) of children obtained grade C, fiirther, 24.21% 
obtained grade D and 20.31% obtained grade A in their annual exams of 
2011. 
In case of prevalence of dental caries, 35.65%) of children obtained 
grade C, 28.69%, 18.26%, 15.65% and 1.75% of children obtained grade 
B, grade A, grade D and grade E, respectively. Statistically a significant 
relationship {% =29.38, df=16, p<0.05) was observed the prevalence of 
nutritional deficiency in MDM school children and academic 
achievement. 
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DISCUSSION 
Ike. 
This research study entitled '^ Impact of mid day meal on 
nutritional status and academic achievement of school children in 
Aligarh city" was conducted among selected 600 samples. Out of 600 
selected samples, 300 children were from government primary school and 
remaining 300 children were from private primary school in which almost 
children having same socio-economic status were studied and were 
between 6 to 14 years of age. The study was undertaken in government 
and public primary schools of Aligarh city (urban areas) of Uttar Pradesh. 
The sample data was collected during 2009-2011 from pre-identified 
schools. The salient findings of this study have been discussed in the light 
of available literature under different heads and subheads in the following 
paragraphs. 
5.1 Profile of MDM and NMDM School Children 
The total number of selected children were 600, out of which 300 
(138 boys and 162 girls) were from government primary schools where 
mid day meal was given to the children and remaining 300 (135 boys and 
165 girls) were from non-mid day meal school (private primary school) in 
the age group 6 to 14 years. Out of the total 46% (138 boys) the maximum 
boys of MDM school were 12 years old and were 22.50%. Out of total 
54% (162 girls) the maximum numbers of girls of MDM school were of 
10 years old and were 19.75%. In NMDM school, maximum numbers of 
boys were of 11 years old (21.48%) and maximum numbers of girls were 
of 12 years of age (31.51%). 
Discussion 
Out of total MDM school population, maximum numbers of 
children i.e. 20.67% were of 10 years old and minimum (3%) were of 6 
years old, whereas in NMDM school, the maximum numbers of children 
i.e. 80% were of 12 years old and minimum (2.34%) were of 8 years old. 
It was interesting to note that in NMDM school not a single sample of age 
group 6 and 7 years was found. This may be because all private schools 
have set a qualify age limit for children at the time of their admission 
where as the case is reverse in MDM school where the priority is to enroll 
every child between the age of 6 to 14 years. 
MDM Muslim school boys were found more (64.50%) in 
comparison to Hindu school boys (35.50%). Similarly in MDM school 
Muslim girls were found more (52.46%) than Hindu girls (47.54%). 
Similar pattern regarding religion of school children was found in 
NMDM school, where the Muslim children were found more (73.67%) 
than those of Hindu children (26.34%). 
The maximum numbers of MDM school boys was found in class 
III (32.60%) and minimum in class V (20.30%). The maximum numbers 
of girls (37.03%) were found in class I and minimum were found in class 
V (13.60%). In NMDM School, a majority of both boys and girls were in 
class I, probably this is due to that these children have large families and 
limited resources and parents enrolled then in school so early so that they 
could eat food and get scholarship from the school regularly. 
In both types of school i.e. MDM and NMDM, almost three-fourth 
i.e. 75% and 78%, respectively, children were having family members 5 
to 9. Very few children were having less than four family members, in 
both schools. Probably, this might be due to the low economic status of 
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the family and lack of awareness on the part of parents who think that as 
many children they could have will help them to increase their earning. 
More than fifty percent families of both MDM and NMDM school 
children were having only one earning member. As most of the children 
belong to low socio-economic status and having large families, only one 
member either mother or father has to go for work and the other has to 
stay at home to look after children. 
Discussing the family income of school children, more than fifty 
percent families of children (both MDM and NMDM) were having an 
income of Rs.3000 to Rs.6000. The earning members of most of these 
families were daily wagers, rickshaw pullers, laborer, motor mechanics, 
agricultural labor, home maids etc. and earn hardly Rs.l50 per day. 
In both types of school i.e. MDM and NMDM, 45.67% and 
44.67% of father were found illiterate, respectively. However, the 
situation in mother was even worst, equal or more than three-fourth 
mothers were found illiterate. Just illiterate mothers were 15% in MDM 
children and only 8.66% in NMDM children. Still today a large 
population of our country does not know about various governmental 
schemes like National Literacy Mission (NLM), adult education etc. 
where these people could earn as well as get education so that they could 
spent a respectable life in the society. The main hindrance in the path of 
their progress is ignorance and awareness. 
A large number of mothers of both school children were found 
home maker that was 85.67% in MDM and 87.66% in NMDM children, 
despite of having a large families with 5-9 family members. Social taboos 
associated with the female still today prevail in our society that confined 
them in the four walls of house. 
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It was found that out of the total (300 of each school children) 
46.33% children of NMDM school and 49.33% children of MDM school 
were having low standard of living. 12.67% in NMDM children and 
12.34% in MDM children were having high standard of living. The 
reason of their low standard of living was according to the present study 
found to be illiteracy, lack of proper livelihood and large number of 
family members. 
The children with good personal hygiene was found to be more 
than double in NMDM school than those in MDM school. More than fifty 
percent children of MDM school was found to have poor personal 
hygiene which was found lower in NMDM school children in the present 
study. These children mostly belong to the poor families and were lacking 
in proper basic facilities like availability of water, money, proper or good 
shelter. 
5.2 Height and Weight of MDM and NMDM School Children 
In the present study it was observed that the range of mean height 
of MDM boys extends from 113.5 cm to 155.65 cm with total increment 
of 42.15 cm and in MDM girls the range of mean height extend from 
116.31 cm to 152.05 cm with a total increment of 35.74 cm between age 
of 6 to 14 years. Regarding the case of NMDM boys the mean height 
ranges from 126.88 cm to 155.79 cm with a total increment of 28.91 cm 
and in girls the range of mean height extend from 126.50 cm to 153.75 
cm with a total increment of 27.2 cm between the age of 8 to 14 years. It 
was observed in the present study that in both the cases i.e. MDM school 
children and NMDM school children, the total increment was more in 
girls than in boys. It was observed by Bhasin et al. (1990) that the 
increment in boys was 54.39 cm and in girls was 49.35 cm which was 
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found contradictory to our study. Khalil and Khan (2004) found that the 
overall increase in mean height is more in boys (40.52 cm) than girls 
(37.35 cm). This study lies opposite to the present study in which the 
increment in girls was more than in boys. 
A total weight gain of 16.15 kg was registered in MDM school 
boys and 17.62 kg was registered in ISfMDM boys between 6 to 14 years 
and 8 to 14 years, respectively. On further analysis, it was observed that 
the total weight gain was lower in both MDM and NMDM children of 
present study in comparison to other anthropometric studies (Agarwal et 
al. 1992; Bhasin et al. 1990). The total weight gain of 19.65 kg was 
recorded in MDM girls between 6 to 14 years and the total weight gain of 
17.04 kg in NMDM girls in age 8 to 14 years was recorded in the present 
study but lower in comparison to other anthropometric studies and 
standards (Agarwal et al.l992; Bhasin et al.l990). 
When the mean height of MDM and NMDM boys was compared with 
CDC standard, it was observed lower at all ages, the difference ranges 
from 0.29 cm to 9.74 cm in MDM boys and NMDM boys the differences 
ranges from 2.28 cm to 8.31 cm was observed except at age 8 where the 
boys showed 2.23 cm more height than CDC standard. In comparison to 
the study of Devi and Mayuri (1999) at Andhra Pradesh, the height of 
boys of MDM and NMDM school were slightly lower at age 11 years but 
higher in all other age groups till 12 years. When the results were 
compared with Khadi et al. (2001) study of Northern Kamataka children, 
with the height of children in the present study, in case of MDM, children 
were found equal at 10 years, less at 7 years and 8 years and in rest of the 
age groups the heights were higher. In case of NMDM, the height of 
children in the present study was found equal at 9 years and in rest of age 
groups it was higher. On comparison with Durrani (2003) study, the 
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height of boys in present study were equal at 9 years and 13 years, higher 
at 8 years and lower at 7 years, 10 years, 11 years, 12 years and 14 years 
in case of MDM boys where in NMDM boys the height were higher at 8 
years and less at 9 years to 14 years (Refer table 4.3.5). 
On comparison with CDC standard the height of MDM and 
NMDM girls were higher at age 6 and less in rest of the age groups, the 
difference ranges from 4.47 cm to 11.01 cm in MDM girls. On 
comparison with Agarwal et al. (1992), the height of MDM girls was 
equal at 8 years, higher at 6 years and 12 years and less in rest of the age 
groups. In case of NMDM girls it was equal at 13 years and 14 years, 
higher at 8 years, 10 years and 12 years and less at 9 years and 11 years. 
On comparison with Khadi et al. (2001), the height of children in the 
present study, in case of MDM girls were higher at all ages except 9 years 
where as in case of NMDM girls were higher at all ages. On comparison 
with Durrani (2003) the height was higher at all ages in both MDM and 
NMDM girls (Refer table 4.3.7). 
The results of present study on weight of MDM and NMDM boys 
were compared with CDC standard. The mean weight of the MDM boys 
in the study indicates that they were consistently lower than CDC 
standard at all ages differing from 3.8 kg to 15.05 kg. Whereas, in 
NMDM boys, the weight was equal at age of 8 years and less in rest age 
groups. On comparison with Khadi et al.(2001) the weight of MDM boys 
was found higher at 6 years, 11 years, 12 years, 13 years and 14 years and 
less at 7 years, 8 years, 9 years and 10 years, whereas, in NMDM boys 
weight was found equal at 9 years and higher in rest of all age groups. On 
comparison with Durrani (2003) the weight of MDM boys was found 
equal at 6 years, 11 years and 12 years and less in rest of all age groups 
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whereas in NMDM boys the weight in present study was higher in all age 
groups except 9 years (Refer table 4.3.9). 
The weight of MDM and NMDM girls was found to be lower at all 
ages in MDM girls the difference ranges from 5.05 kg to 14.4 kg 
similarly; in NMDM girls the weight was found to be lower at all ages 
except at 8 years. On comparison with Khadi et al. (2001) the weight of 
MDM girls was found equal at 6 years, less at 7 years, 9 years and 10 
years, and higher in 8 years, 11 years, 12 years, 13 years and 14 years and 
the weight of NMDM girls was found higher in all groups. On comparing 
the data of present study with Durrani (2003) study, the trend reflected 
was lower at all ages in NMDM girls where in MDM girls the weight was 
found equal at 8 years, higher at 12 years and lower in rest of all age 
groups (Refer table 4.3.11). 
5.3 Nutritional Status of MDM and NMDM School Children 
Stunting (Height-for-age) 
In the present study, the overall prevalence of stunting in MDM 
school children was observed 75% as compared to 56.34% in NMDM 
school children, 18.66%) higher in MDM children. It was found that in 
MDM school more boys were found stunted than girls where as in 
NMDM school the trend was found reverse i.e. more girls were stunted 
than boys. According to Kanani and Gopaldas (1998) more mid day meal 
program beneficiaries were affected from stunting in age group between 
10 to 15 years whereas in present study the most stunted MDM children 
were in age group 8 to 12 years and in case of NMDM school more 
stunted children were of age group 6 to 8 years and 10 to 12 years. With 
regard to Gopaldas (2003) the older boys and girls (11 to 15 years) were 
found to be more under nourished than younger children in school 
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providing mid day meal. In present study, in case of girls (of both 
schools) follow the above study but become contrary in case of boys (of 
both schools) as more stunted boys were of 9 to 11 years. 
The results of present study revealed that the percentage of stunted 
children was more in MDM children as compared to NMDM children. 
Contrary to above finding Laxmaiah et al. (1999) found that the 
percentage of stunted children was lower in MDM schools (50.8%) as 
compared to NMDM schools (54.1%). They concluded that the children 
who are receiving mid day meal have a better nutritional status than those 
of non-receivers. The results of above study were found opposite to the 
results of present study. 
With regard to the impact of mid day meal on nutritional status of 
school children there was a similarity of results of present study with 
Semeoal et al. (2006) study who found that the prevalence of stunting in 
MDM school was 263% higher than NMDM school. Thus the above 
study as well as present study reveals the poor status of school children in 
spite of MDMP. The similar finding was of Gopaldas (2003) who found 
primary school age children (6 to 14 years) stunted or short, skinny or 
underweight, in spite of being a regular recipient of mid day meals. Thus 
it was concluded that the school meal program is not fulfilling its purpose 
of improving nutritional status among school age children. 
Thinness (BMI-for-age) 
In comparing the growth status of school children (MDM and 
NMDM) in this study with other growth studies in India the findings were 
not in total agreement. It was observed that with regard to some studies 
there was a similarity and for others a high prevalence rate was observed 
in the study. The present study revealed that the boys of MDM school 
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were found to be higher in the prevalence of thinness (89.14%) than those 
of NMDM school boys (79.26%). In MDM the younger boys of age 6 to 
8 years were found to be affected most and followed a decreasing trend as 
age increases whereas in NMDM boys of 12 to 14 years were affected 
more with thinness and showed an increasing trend as the age increases. 
In MDM and NMDM girls, the prevalence of thinness was found 
to be higher in older MDM girls of age between 12 to 14 years, however 
the percent of thin girls in MDM school at every age was found higher 
than those of the percentage of NMDM girls. The findings of present 
study confirm the observation made by Kanani and Gopaldas (1998) who 
found most affected MDM children in age group 10 to 15 years. Contrary 
to the results of present study, Gopaldas (2003) found that the prevalence 
of thinness (under nutrition) was higher in older boys and girls (10 to 15 
years) whereas in MDM boys the prevalence was more in younger boys 
of 6 to 8 years and 10 to 12 years. According to Laxmaiah et al. (1999) 
the wasted or thin children were more in NMDM children (4.8%) than 
their counterpart MDM children (3.6%), contrary to the present study 
where the prevalence was higher in MDM children rather NMDM 
children. The results of Gopaldas (2003) study was similar to the results 
of present study who found that being a regular recipient of mid day 
meal, the children were found skinning or underweight. Thus it was 
concluded that the school meal program is not fulfilling its purpose of 
improving nutritional status among school age children. 
In the present study it was observed that the family income have a 
significant effect on the nutritional status of MDM school children. The 
results of the present study correlate with the findings of the earlier 
studies of Gopalan (1992) who found that the height and weight of poor 
children were much lower than the affluent children. 
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In the present study the working status of mother had a significant 
relation with the nutritional status of MDM children.The higher 
percentages of children of homemaker mothers were found to be 
suffering from under nutrition (thin + severely thin) against the children 
of working mothers. The present study results confirm the findings of 
Durrani (2003) who found the similar results. Zaki (1999) found a 
positive relationship between maternal employment and the nutritional 
status of their children. But these findings were contrary to the National 
Family Health Survey (NFHS)-2 (2000) report that observed an increased 
percentage of underweight children in working mothers as compared to 
non working mothers. It may be noted that due to maternal employment 
and consequent extra increased income, improves living conditions and 
facilities, leading to a positive impact of maternal employment on the 
nutritional status of children. 
As far as the effect of family types on nutritional status of MDM 
school children was concerned a significant effect was observed. 
Contrary to the above finding Doan (1989) and Vazir et al. (1998) stated 
that children of extended family were shown to have lower weight-for-
age than children in nuclear families. This could be attributed to a more 
understanding and supportive role being played by the joint families in 
the modem content. At the same time the parents in nuclear families also 
have taken up more defined role. 
In the present study it was observed that the standard of living had 
a significant effect on the nutritional status of MDM school children 
(poor children). Relevant studies were not found in support of the present 
results. Such condition prevail due to the low per capita income where 
most of the families do not have enough money to purchase the basic 
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items of living, then liow tliey can afford a higli or medium standard of 
living. 
The personal hygiene of MDM school children was found to have a 
significant effect on the nutritional status of these children. Awate et al. 
(1997) assessed school children and found 86% children having poor 
personal hygiene. In present study it was observed that the children 
having poor personal hygiene were more malnourished or under 
nourished as compared to those who have fair and good personal hygiene. 
Similar findings were observed by Awate et al. (1997). 
The study revealed that the percentage of children suffering from 
under nutrition was found to be lower among those who receives good 
quality of mid day meal as compared to those who receives average and 
poor quality of mid day meal and showed a highly significant effect on 
the nutritional status of MDM school children. According Pottertion and 
Dawjee (2004) the quality of food received in school was not always 
good. According to Anna Adhikar Abhiyan Maharashtra (2006) report in 
the study of village schools the quality of food being provided was 
average however, in one-fourth school the quality of food was poor. 
In the present study, out of total 5 selected schools, 3 schools were 
providing good quality of rice, 2 schools were providing good quality of 
dalia and 1 school was providing good quality of dal (lentil and moong 
whole), rest of the school in each food items either providing fair or poor 
quality of food items. It was astonishing to note that only 1 school out of 
five schools used soyabean in the preparation of mid day meal which was 
of average quality. 
Yet another interesting point was noticed that tahiri was the most 
repeated food item of mid day meal, which was given more than twice a 
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week. In the present study, it was observed that only 280.33 Kcal and 
9.12 gm of protein were provided to each child per day through the MDM 
program and the content of energy and protein showed a insignificant 
effect on the nutritional status of MDM school children. The results of 
above study were found reverse to Laxmaiah (1999) study, where the 
average energy and protein supplied to a child by the supplement was 303 
Kcal and 7.2 gm, respectively. 
It was strange to note the eating of mid day meal had a significant 
impact on the prevalence of under nutrition in MDM school children. 
Similar results were also obtained by Kanani and Gopaldas (1998) that 
'stunted' and 'wasted' or malnutrition affected more in MDMP 
beneficiaries. Apart of the world largest school meal program, the 
program is enabling to fulfill its objective of improving the nutritional 
status of school children by providing noon-meal for the purpose of 
suppressing hunger. 
Yet another interesting point was noticed that the children who 
never like the mid day meal have better nutritional status than those who 
always or sometimes like mid day meal. The likeness toward mid day 
meal leave a significant effect on the nutritional status of MDM school 
children. According to De Anuradha et al. (2005) the quality of rajma and 
vegetable pulao in mid day meal has not been up to the mark and not 
liked by recipients. Further, school children found mid day meal very 
unattractive. In Gangadharan (2006) study it was identified that the menu 
for mid day meal should be improved and made attractive and some 
children highlighted the need for a change in the monotonous menu of 
khichiri everyday. Meal should be made palatable so that it would be 
liked by school children. 
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A significant relationship was found between feeling of full 
stomach after eating mid day meal and prevalence of thinness in MDM 
school children. The above results suggests that the nutritional status of 
children is not totally depend upon mid day meal but their family income, 
nutrient intake play a significant role. Gangadharan (2006) noticed in his 
study that the mid day meal was not given in adequate quantity to the 
children because of which most of the children do not feel full stomach. 
The prevalence of under nutrition was found to lowest among 
those children who obtained marks above 70% that is grade A. The 
maximum percentage of under nourished children (89.76%) were those 
obtained marks between 45 to 54%) i.e. grades C. According to Centre on 
Hunger, Poverty and Nutrition Policy (1998) research studies indicate 
that under nutrition during any period of childhood, even for relatively 
short term episodes, can have negative effects on the cognitive 
development thus leads to poor school performance among children. 
It was observed in the present study that the nutritional status of 
MDM school children was greatly influenced by the prevalence of 
nutritional deficiencies in MDM school children. Similar finding of 
highest percentage of anemia then vitamin A deficiency and least of 
vitamin B-complex deficiency was noticed by Awate et al. (1997). In 
primary schools Gopaldas (2003) stated that the average Indian school 
children are under nourished and underweight suffers from iron 
deficiency- anemia and is vitamin A, riboflavin, and vitamin C deficient. 
The prevalence of nutritional deficiencies was higher in low socio-
economic children because they were having large family with poor 
awareness and total ignorance. 
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5.4 Academic Achievement of MDM and NMDM School Children 
Discussing the academic achievement of 2011,in the present study, 
majority of the MDM children (including both sexes) obtained grade C 
(42.33%) and grade B (25%) where as in NMDM school, a majority of 
the children (including both sexes) obtained grade A (43%)) and grade B 
(35.33%)). In general, the academic achievement of MDM children was 
found to be lower as compared to NMDM children. However, the 
proportion of students who secured grade A was 31%) lower in MDM 
schools (12%)) as compared to NMDM school (43%o). Contrary to the 
above findings Laxmaiah et al. (1999) observed that in both MDM and 
NMDM areas majority of children obtained grades B and grade C and 
also the student who secured grade A was marginally higher in MDM 
children (13%) than NMDM children (10.3%). Seetharaman (2001) and 
Jacoby et al. (1996) also found similar findings that MDMP did not make 
any appreciable and significant impact on the educational outcomes of 
children. Confirming the present study's finding, Goyal (2007) showed 
that overall learning were low absolutely and relatively in government 
schools. The average percentage in government school ranged from 40 to 
50%), a quarter to a fifth below the average scores in private schools. 
As far as the effect of family income on academic achievement of 
MDM school children was concerned a significant effect was observed on 
one over the other. In present study as the family income increased, the 
academic achievement of school children also increased. According to 
Pungello et al. (1994) the children those from low income families tended 
to have lower academic achievement test scores. 
The working status of mother had a significant impact on the 
academic achievement of MDM school children. The academic 
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achievement of children with homemaker mother was found higher, 
might be due to the availabihty of mother at home all the time. The 
mother direct and guide them in their school work. 
It was observed in the present study, a majority of MDM children 
(including both sexes) belonging to joint family (82.8%) obtained grade 
A and grade B where as those of nuclear family a majority of children 
(74.15%) obtained grade C and grade D. Therefore our study showed that 
the academic achievement of children was influenced by the types of 
family. According to Pollack (2005) the educational outcomes of children 
in stable blended families are substantially worse than those of children 
reared in traditional nuclear families. 
Regarding the quality of mid day meal it was observed that it was 
insignificant with academic achievement of children as the children 
eating good, average and poor quality of mid day meal obtained similar 
grades i.e. B and C. According to Rosso (1999) and the report of Centre 
for Equity Studies Survey, New Delhi (2003) the school feeding can 
alleviate hunger and satiating children hunger in school has improved 
their concentration. 
The quantity (energy and protein content) of mid day meal had a 
significant impact on the academic achievement of MDM school 
children. 
It was observed in the present study that the eating of mid day meal 
was not significant with children's academic achievement. The children 
who were eating mid day meal either always, sometimes and never were 
found to have similar academic achievement that is all obtained grades B 
and C. Confirming the results of present study Jacoby et al. (1996), 
Powell and Mathews (1998) and Seetharaman (2001) also found that 
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MDM or school feeding program did not make any appreciable and 
significant impact on the educational outcomes of children. Contrary to 
the above findings Meyers et al. (1999), Dairy Council Report (2002), 
and Laxmaiah et al. (1999) found the positive association between mid 
day meal and educational attainment of school children. 
As far as the effect of likeness of children toward mid day meal on 
their academic achievement it was observed that there was not a 
significant impact of likeness toward mid day meal as the children who 
were always and sometimes like the food were found to achieve similar 
grades i.e. B and C as those of who never like mid day meal. The reason 
for poor likeness toward mid day meal was found to be the monotonous 
cooking of yellow rice and khichiri which made of poor quality of rice 
and were tasteless. 
Another fact revealed in the present study was feeling of full 
stomach after eating mid day meal had a significant impact on child's 
academic achievement. 
A majority of normal children were obtained grades A, B and C, 
thin children obtained grade B, C and D and severely thin children were 
found to obtained grade C and D. It was observed that the academic 
achievement of MDM school children was influenced by their nutritional 
status. According to Centre on Hunger, Poverty and Nutrition Policy 
(1998) research the under nutrition during any period of childhood even 
for relatively short-term episodes can have negative effects on the 
cognitive development thus leads to poor school performance, similarly, 
Morley and Lucas (1997) shown that the children with under nutrition or 
stunting perform less well on cognitive tests and academic measures than 
well nourished children. 
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According to St. John's Research Institute (2007) nutritional 
deficiencies are a major problem in school children in India and have a 
variety of adverse effects on their cognitive development. In present 
study a significant impact of nutritional deficiencies was observed on 
academic achievement of MDM school children. 
5.5 Prevalence of Nutritional Deficiency in MDM and NMDM School 
Children 
The present study showed that prevalence of anemia among MDM 
school children was 47.67% where the prevalence in boys was 47.83% 
and in girls it was 47.54%). The occurrence of anemia in present study 
was found to be lower than that of Kanani and Gopaldas (1998) study 
where the prevalence of anemia among MDMP beneficiaries was 73%) in 
boys and 67%) in girls higher than present study. In comparison with Osci 
et al. (2010) the prevalence of anemia in MDM school was found similar 
to the present study (36.7%o). In comparison with the other Indian studies 
the prevalence of anemia in rural primary school (MDM) and public 
primary school (NMDM) were lower than the prevalence reported by 
Verma et al. (1998), Ingale (1985). In Mohaptra et al. (1998) study the 
prevalence was found to be lower in case of NMDM children but higher 
in case of MDM children. The study also observed the prevalence of 
anemia varies according to socio-economic status. The present study's 
findings indicate a growing need for intervention to arrest the high 
prevalence of anemia. The prevalence of anemia in NMDM children was 
found as a total 34.34%o which was lower than the prevalence among 
MDM children (47.67%). More NMDM boys (39.25%) were found 
anemic than NMDM giris (30.31%). This may be due to that the girls are 
becoming more aware through the extension programs how they could 
maintain good blood level by consuming locally available rich sources of 
228 
Discussion 
iron like jaggery, spinach (palak) etc. In comparison with Awate et al. 
(1997) study the prevalence of anemia in rural primary school children (5 
to 15 years) were found 32.47% which was lower than the present study 
(47.67%). 
More than fifty percent children of both MDM (57.34%) and 
NMDM (50%)) schools were having one or other clinical signs of vitamin 
C deficiency. The prevalence among MDM boys and girls was higher 
than those of NMDM boys and girls. Relevant studies are lacked on the 
prevalence of vitamin C deficiency among school children. 
The prevalence of vitamin A deficiency was found 38.34% in 
NMDM children and 44.34% in MDM children. The prevalence among 
boys was higher than girls in both the schools (MDM boys 49.28%), 
MDM girls 40.13% and NMDM boys 40%, NMDM girls 36.97%). In 
comparison to the Kanani and Gopaldas (1998) study on the occurrence 
of vitamin A deficiency in MDMP beneficiaries, the findings of the 
present study were very much higher than the observations made by them 
and also higher than the observations made by Agarwal and Singh (1999), 
Mohaptra et al. (1998), Mukta and Singh (1998) and Ingale (1985). 
Gopaldas (2003) showed that the VAD (vitamin A deficiency) is one of 
the prevailing nutritional health problems among mid day meal program 
beneficiaries (1993-1996). Laxmaiah et al. (1999) study revealed that 
only 9.5% children in MDM school and 9.1% children in NMDM school 
were affected from VAD. In comparison to Awate et al. (1997) the 
findings of the present study was found to be much higher. 
According to Awate et al. (1997) the prevalence of vitamin B 
complex deficiency in rural primary school children (5 to 15 years) was 
found to be 2,57% where it was much higher in MDM school children of 
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the present study i.e. 42.66%. In NMDM children the prevalence was 
found to be higher than Awate et al. (1997), Mohaptra et al. (1998) who 
recorded 15.2% vitamin B deficiency in children age group 6 to 12 years 
and Sujatha (1997) revealed the prevalence of 9.22%) in rural school 
children, but lower than the MDM children of the present study. The 
prevalence of vitamin B complex deficiency in MDM girls was 38.27%) 
and in boys 47.83%). The prevalence in NMDM girls was found 36.97% 
and 34.08%) in boys. In both sexes the prevalence was more in MDM 
girls and boys than NMDM girls and boys. Contrary to above study, the 
overall prevalence 4.76% in boys and 4.18%) in girls was found by 
Sujatha (1997). 
In the present study it was found that the overall prevalence of dental 
caries was 38.34% in MDM children (47.11% in boys and 30.84% in 
girls) and 34.67% in NMDM children (36.30% in boys and 33.34% in 
girls). The results of present study were found contrary to Sujatha (1997) 
who observed a reverse trend in dental caries being more in girls than 
boys. In comparison to other Indian studies the present study findings 
were higher with regard to the observation made by Sujatha (1997) and 
Agarwal and Singh (1999) but were lower in comparison to Itoo (1994). 
Limitation of the Study 
The accuracy of the estimation of nutrient contents (energy and 
protein) of food consumed by MDM school children was based on 
Nutritive Value of Indian Foods by ICMR (1990) could not be 
individually determined in a laboratory. 
No intensive follow up studies could be undertaken. 
Time and resources permitting samples from others cities could 
have been studied to obtain more comprehensive results. 
230 
• 
Discussion 
• A longitudinal study of a smaller sample of school children would 
have been more meaningful instead of this cross sectional study. 
Future Research Areas 
• The present study should form the basis for a larger, location 
specific survey in the Aligarh district and other regions of Uttar 
Pradesh and India. 
• This cross sectional study also open up a basis for further 
investigation in cross sectional as well as longitudinal studies on 
outcomes of mid day meal on school children as this area needs 
regular monitoring. 
• Studies need to be undertaken in MDM school children on 
nutritional assessment and learning outcomes in other parts of 
India. This would reaffirm the findings of the existing study and 
identify other factors that relates to the mid day meal in school. 
• Studies on the organization of mid day meal and its impact on 
school children could add to the understanding of interaction of 
infrastructure of mid day meal and school environment and hence 
deserves the attention of the future research. 
• Studies on role of teachers and community in proper organization 
or implementation of mid day meal scheme in school are other 
important area suggested for further research. 
• Role of nutrition education and intervention programs on 
knowledge, awareness and practices about nutritional status are 
other variables of school children that needs fiirther scientific 
probing. 
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• Investigation on injfrastmcture, implementation, regulation and 
conduction of Mid Day Meal Scheme can also be an area of 
research importance. 
• Research on the acceptance of supplementary nutrition programs 
like Mid Day Meal Scheme, Integrated Child Development 
Scheme etc. among community could be an attention of future 
researches. 
• 
• 
Measure to improve the implementation of Mid Day Meal Scheme 
from the grass root level can also be an area of research. 
Identifying problems regarding Mid Day Meal Scheme and its 
treatment could also an area of future research. 
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SUMMARY AND CONCLUSION 
Profile of Mid Day Meal Scliool Cliildren 
• In the present study there were total 46% of boys and 54% of girls. 
Maximum (22.50%) school boys were of 12 years old and 
maximum (19.75%) school girls were of 10 years old. 
• The Muslim school children (64.50% boys and 52.46% girls) were 
higher in number in comparison to Hindu school children (35.50% 
boys and 47.54% girls). 
• The maximum number of school boys and girls were in class III 
and class II, respectively and the least numbers of boys and girls 
were in class V. 
• The maximum numbers of school boys and girls were having 5 to 9 
family members. 
• The maximum number of school aged boys and girls were having 
monthly family income of Rs.3000 to Rs.6000 and the least 
numbers of school aged boys were having monthly family income 
of above Rs.9000 and in girls it was of Rs.6000 to Rs.9000. 
• The maximum number of school aged boys (55.07%)) and girls 
(54.34%) were having only one earning member in their family and 
the least number of boys and girls were having four and above 
earning members in their family. 
• The maximum number of school aged boys (41.30%) and girls 
(49.38%) were having illiterate fathers and 72.46%) boys and 
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77.16% girls were having illiterate mothers. Only 1.45% boys and 
2,46% girls were having inter passed father. None of the boy as 
well as girl was found to have inter or graduate mother. 
• The maximum numbers of boys (86.96%) and girls (84.57%) were 
having homemaker mother. 
• The maximum number of school aged boys (83.33%) and girls 
(74.70%) were having nuclear family. 
• 49.27%) boys and 49.88% girls of MDM schools were having low 
standard of living where as 12.33% boys and 12.97% girls were 
having high standard of living. 
• More than fifty percent i.e. 55.81% boys were having poor 
personal hygiene as compared to girls (48.15%). Good personal 
hygiene was found 8.69 % in boys and 6.79% in girls. 
Profile of Non-Mid Day Meal School Children 
• There were total 45% boys and 55% girls in NMDM school. 
Maximum 21.48% of school aged boys were of 11 years old and 
31.51% of girls were of 12 years old. 
• The Muslim school aged children including boys and girls were 
higher in number (73.67%) in comparison to Hindu children 
(26.34%). 
• The maximum number of school aged boys and girls were found in 
class II and the least number of school aged boys and girls were 
found in class V. 
• The maximum number of boys (71.12%) and maximum number of 
girls (83.64%) were having 5 to 9 family members. 
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• 
• 
The maximum number of school aged boys and girls were having 
monthly family income of Rs.3000 to Rs.6000 and the least 
number of school aged boys and girls were having monthly family 
income of above Rs.9000. 
The maximum number (59.24%) of school aged boys and 58.80% 
girls were having one earning member in their family and the least 
number (1.48%)) of school aged boys and 0.06%) girls were having 
four and above earning members in their family. 
• The maximum number of school aged boys (45.92%)) and girls 
• (43.63%) were having illiterate father and 77.26% and 76.97% 
illiterate mother, respectively, where as minimum number of boys 
(2.22%)) were having inter passed father and 2.96%) primary passed 
mother. The minimum numbers of girls (1.24%)) were having 
graduate qualified father and 2.44% high school passed mother. 
None of the boy and girl was having inter or graduate passed 
mother. 
• The maximum number 85.19%o and 89.70%) of NMDM school aged 
boys and girls, respectively were having homemaker mother. 
• The maximum number of NMDM school aged boys i.e. 77.78%) 
and girls 73.94% were having nuclear family. 
• 45.18%) of NMDM boys were having medium standard of living 
where as 49.70%) of NMDM girls were having low standard of 
living. Minimum 12.60% and 12.12% of NMDM boys and girls, 
respectively were having high standard of living. 
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• A similar number (37.77%) of NMDM boys were having fair and 
poor personal hygiene where as maximum 52.72% NMDM girls 
were having fair personal hygiene. 
Height and Weight of MDM and NMDM School Children 
• The height of MDM boys and girls in the age group 6 to 14 years 
ranged from 113.5 cm to 155.65 cm and 116.31cm to 152.05 cm, 
respectively. The total increment in boys was 42.15 cm and in girls 
was 35.74 cm. 
• The height of NMDM boys in the age group 8 to 14 years ranged 
from 126.88 cm to 155.79 cm, a total gain of 28.91 cm in boys and 
the total increment in girls was 27.2 cm. 
• The weight of MDM boys in age group 6 to 14 years ranged from 
15 kg to 31.15 kg, a total gain of 16.15 kg. In girls of age group 6 
to 14 years the weight ranged from 15.25 kg to 34.9 kg, a total 
weight gain of 19.65 kg. 
• The weight of NMDM boys ranges from 21.83 kg to 39.45 kg, a 
total gain of 17.62 kg from age 8 to 14 years. In girls from age 8 to 
14 years, the weight ranges from 22.39 kg to 39.43 kg with a total 
gain of 17.04 kg. 
• In the present study, both MDM and NMDM boys were found 
shorter than CDC standard, but the difference in height were not 
very large in NMDM boys as compared to the difference in height 
of MDM boys to that of CDC standard. 
• The results of this study indicate that the MDM girls and NMDM 
girls were shorter than well to do girls of CDC standard at overall 
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ages but the MDM girls was much shorter when compared with 
CDC standard. 
• The weight of MDM and NMDM boys was found to be lighter 
than CDC standard across all ages. 
• The weight of MDM school girls was lighter than CDC well to do 
girl children, differing about 5.05 kg to 14.4 kg across the ages. 
NMDM girls were also lighter than CDC girls but the difference 
ranges from 0.8 kg to 11.15 kg which was lower the MDM girls. 
Nutritional Status of MDM and NMDM School Children 
• 
• 
• 
• 
The maximum number 75.37% of MDM boys and 74.68% MDM 
girls were found stunted as compared to NMDM boys (54.08%) 
and NMDM girls (58.39%). 
The number of stunted girls was higher in both MDM and NMDM 
schools than the number of stunted boys. 
The maximum number of stunted boys (79.25%) in MDM school 
were in age group 9 to 11 years and the maximum number of 
stunted boys (66.64%) in NMDM school were in age group 6 to 8 
years. 
The maximum number of stunted girls (80.03%)) in MDM school 
were found in age of 12 to 14 years and the maximum number of 
stunted girls (59.56%) in NMDM school were also in age group 12 
to 14 years. 
The maximum number i.e. 89.14% of MDM boys and 77.17 % of 
MDM girls were suffering from under nutrition (thinness) as 
compared to 79.26% NMDM boys and 76.37% of NMDM girls. 
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• The maximum number of thin boys (94.12%) in MDM school was 
of younger age (6 to 8 years) and the maximum number of thin 
boys (81.33%) in NMDM school were of age 12 to 14 years. 
• The maximum number of thin girls (84.45%) in MDM school were 
of 12 to 14 years old and the maximum number of thin girls 
(77.78%) in NMDM school were of 9 to 11 years old. 
• The maximum number of MDM children suffering from under 
nutrition was having monthly family income of Rs.3000 to Rs.6000 
and the least number of under nourished children were in income 
group of Rs.6000 to Rs.9000. 
• The maximum number (84.8%) of children of MDM school 
suffering jfrom under nutrition were having homemaker mother. 
• 86.87% children of MDM school were having nuclear family as 
compared to 67.19% children of joint family. 
• The maximum number (49.33%) of MDM children were having 
low standard of living and least 12.64% were having high standard 
of living. 
• The maximum number (51.68%) of MDM children was having 
poor personal hygiene and least 7.66% were having good personal 
hygiene. 
• Monthly family income had a significant effect on the nutritional 
status of MDM school children. 
• The nutritional status of MDM school children was greatly 
influenced by the working status of mother. 
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• 
• 
• 
• 
Types of family i.e. nuclear family and joint family had a 
significant impact on the nutritional status of MDM school aged 
children. 
The nutritional status of MDM school children was significantly 
influenced by the standard of living. 
The personal hygiene of MDM school children had a significant 
impact on the nutritional status of school of children. 
The quality of mid day meal had a significant impact on the 
nutritional status of MDM school aged children (6 to 14 years). 
The quantity (energy and protein content) of mid day meal had an 
insignificant impact on the nutritional status of MDM school 
children. 
• The eating of mid day meal had a significant relationship with the 
nutritional status of MDM school children. 
• The nutritional status of MDM school children was influenced by 
the likeness of children toward mid day meal. 
• The feeling of fullness after eating mid day meal had a significant 
impact on the nutritional status of MDM school children. 
• The prevalence of nutritional deficiencies had a significant impact 
on the nutritional status of MDM school children. 
Prevalence of Nutritional Deficiency in MDM and NMDM School 
Children 
• The prevalence of anemia was found higher in MDM boys 
(56.36%) of age group 12 to 14 years where as the maximum 
number of anemic NMDM boys were of 9 to 11 years old (42.10%). 
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• 
• 
• 
• 
• 
The prevalence of anemia was higher (50%) in younger MDM girls 
of age 6 to 8 years; similarly, maximum (75%) anemic girls in 
NMDM school were of 6 to 8 years old. 
The prevalence of anemia was higher (47.67%)) in MDM school 
children as compared to NMDM school children (34.34%). 
The prevalence of clinical signs of vitamin C deficiency was 
maximum (82.35%) in MDM boys of 6 to 8 years, similarly, in 
NMDM school younger boys of 6 to 8 years were found with 
maximum (66.64%) signs of vitamin C deficiency. 
The prevalence of vitamin C deficiency among MDM girls was 
higher (56.72%)) in age group 9 to 11 years where as in NMDM 
school girls of 6 to 8 years were more affected by vitamin C 
deficiency. 
The prevalence of vitamin C deficiency was higher in MDM school 
children than those of NMDM school children. 
The prevalence of vitamin A deficiency in MDM and NMDM 
school boys was higher in age group 9 to 11 years (51.52% and 
45.62%), respectively); however, the prevalence was higher in 
MDM boys as compared to NMDM boys. 
The prevalence of vitamin A deficiency in MDM and NMDM 
school girls was 48.89% and 40.23% in age group 12 to 14 years 
and 9 to 11 years, respectively. 
In both MDM and NMDM children, the prevalence of vitamin A 
deficiency was higher among boys than those of girls, where the 
percentage was higher in MDM children as compared to NMDM 
children in both sexes. 
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• The prevalence of vitamin B complex deficiency in MDM and 
NMDM school boys was higher (58.83% and 66.67%, 
respectively) in boys of age 6 to 8 years. Percentage of prevalence 
was higher in NMDM boys. 
• The prevalence of vitamin B complex deficiency in MDM school 
girls was maximum (41.80 %) in age group 9 to 11 and in NMDM 
girls 75% in age group 6 to 8 years. 
• The maximum number of MDM boys was found with vitamin B 
complex deficiency than those of NMDM boys. The prevalence 
was higher in MDM girls as compared NMDM girls. 
• The maximum number of boys of age 12 to 14 years of both MDM 
and NMDM schools were having dental caries (52.73% and 40%, 
respectively) where the prevalence was higher in MDM boys than 
NMDM boys. 
• The maximum number of MDM girls having dental caries was of 9 
to 11 years old (35.83%) and the maximum number of NMDM 
girls having dental caries was of 12 to 14 years (39.33%). 
• The maximum number of boys in MDM school was affected from 
dental caries than those of NMDM boys and the prevalence of 
dental caries was lower in MDM girls as compared to NMDM 
girls. 
Academic Achievement of Mid Day Meal School Children (2011) 
• The maximum number of MDM children (13.97%) obtained grade 
A i.e. above 70% were of class II and least number of children 
(8.75%) obtained grade A were of class IV. 
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• The maximum number of MDM children (34%) obtained grade B 
i.e. between 55 to 69% was of class V and least number of children 
(16.25%)) obtained grade B was of class IV. 
• The maximum number of MDM children (51.25%)) obtained grade 
C i.e. between 40 to 54% was of class IV and least number of 
children (29.87%) obtained grade C was of class III. 
• The maximum number of MDM children (22.50%)) obtained grade 
D i.e. 30 to 39% was of class IV and least number of children 
(13.97%)) obtained grade C were of class II. 
• Almost similar percentage of MDM children of all classes obtained 
grade E i.e. below 29%. 
Academic Achievement of Non-Mid Day Meal School Children 
(2011) 
• The maximum number of children (55.88%)) obtained grade A i.e. 
above 70%o was of class V and least number of NMDM children 
(36.73%) obtained grade A was of class II. 
• The maximum number of children (42.85%)) obtained grade B 
i.e.55 to 69% in NA4DM school was of class II and least number of 
children (22.05%) obtained grade B were of class V. 
• The maximum number of children (71.64%)) obtained grade C i.e. 
40 to 54%) was of class V and least number of children (11.23%) 
obtained grade C was of class II. 
• The maximum number of children (11.12%) obtained grade D i.e. 
30 to 39% was of class III and least number of children (2.93%) 
obtained grade D was of class V. 
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• None of the children of class III and class IV obtained grade E in 
their annual exams of 2011. 
Improvement in Academic Achievement of School Children from 
2010-2011 
• The maximum number of MDM boys obtained grade C in 
their annual exams of 2010 as well as 2011 where as in NMDM 
boys majority of them obtained grade B in 2010 and grade A in 
2011. 
• The maximum number of MDM girls obtained grade C in their 
annual exams of 2010 and 2011. However in NMDM girls, 
majority of them obtained grade B in their annual exams of 2010 
and 2011. Thus the academic achievement remained same for both 
school children in previous and preceding year. 
• A significant difference was observed between the academic 
achievement of MDM school children and NMDM school children. 
• The academic achievement of MDM school children was 
influenced by the monthly family income. 
• The academic achievement of MDM school children was 
influenced by the working status of mother. 
• Types of family i.e. nuclear family and joint family had an impact 
on the academic achievement of MDM school children. 
The quality of mid day meal had no impact on the academic 
achievement of MDM school children. 
The quantity (energy and protein content) of mid day meal had a 
significant impact on academic achievement of MDM school 
children. 
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• The eating of mid day meal had no significant impact on the 
academic achievement of MDM school children, 
• Likeness of children toward mid day meal had no impact on the 
academic achievement of MDM school children. 
• Feeling of fliUness after eating mid day meal had an impact on the 
academic achievement of MDM school children. 
• The academic achievement of MDM school children was greatly 
influenced by the nutritional status of school children. 
• The prevalence of nutritional deficiency had a significant impact 
on the academic achievement of MDM school children. 
Quality and Quantity of Mid Day Meal 
• Out of 5 selected schools, 3 schools were providing good quality of 
rice, 2 schools were providing good quality of dalia, 1 school was 
providing good quality of dal (lentil and moong whole). 
• Out of 5 selected schools, 2 schools were those where dalia and 
dal/ chawal were not included in the menu of mid day meal. 
Out of 5 selected schools, only 1 school used average quality of 
soya bean in tahiri and in rest of the 4 schools soya bean was not 
used of in the preparation of mid day meal. 
The average amount of energy and protein supplied to a child by 
mid day meal was 280.33 Kcal and 9.12 gm, respectively. 
The maximum number of MDM school boys who always eat mid 
day meal were of 12 years old and least number of MDM boys who 
always eat mid day meal were of 14 year of age. 
• 
• 
244 
Summary and Conclusion 
• The maximum number of MDM boys who sometimes eat mid day 
meal were of 11 years and 14 years of age and the least number of 
children who sometimes eat mid day meal were in the age of 9 
years. 
• The maximum number of MDM boys who never eat mid day meal 
were of 14 years and the least number of boys who never eat mid 
day meal were of 12 years. 
• The maximum number of MDM girls who always, sometimes and 
never eat mid day meal were of age 13 years, 12 years and 9 years, 
respectively, where the least number of girls were in age of 11 
years, 13 years and 13 years, respectively. 
• The maximum number (85.72%) of MDM children who always eat 
mid day meal were of age 7 years and the least number (69.56%) 
were 14 years of age. 
• The maximum number (16.32%) of MDM children who sometimes 
eat mid day meal were of age 12 years and the least number 
(7.14%) of children who sometimes eat mid day meal were of age 
7 years and 13 years, respectively. 
The maximum number (17.4%) of MDM children who never eat 
mid day meal were in age of 14 years and the least number of 
children (6.12%)) were in age of 12 years. 
The maximum number of MDM school boys who always, 
sometimes and never like mid day meal were of age 8 years, 6 
years, and 7 years and 14 years, respectively and the least number 
of MDM school boys who always, sometimes and never like mid 
day meal were of 12 years, 8 years and 10 years, respectively. 
• 
• 
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• The maximum numbers of MDM school girls who always like mid 
day meal were in age 6 years, who sometimes like were in age 11 
years and who never like were of 12 years. However, the minimum 
numbers of MDM school girls who always like mid day meal were 
of 12 years, who sometimes like were of 12 years and who never 
like were of 6 years. 
• The maximum number (57.14%) of MDM children who always 
have likeness toward mid day meal were of 7 years, and the 
minimum number of MDM children (36.71%) who always have 
likeness toward mid day meal were of 12 years. 
• The maximum number (33.33%) of MDM children who sometimes 
have likeness toward mid day meal were of 6 years and the 
minimum (21.73%) of children were of 14 years. 
• The maximum number (32.65%) and minimum number (11.12%) 
of MDM children who never have likeness toward mid day meal 
were of 12 years and 6 years, respectively. 
• The maximum number i.e. 64.28% and the minimum number 
41.93%) of MDM boys who always feel full stomach after eating 
mid day meal were of 8 years and 12 years of age, respectively. 
• The maximum number i.e.50% and the minimum number 10% of 
MDM boys who sometimes feel fiill stomach after eating mid day 
meal were of age 7 years and 10 years, respectively. 
• The maximum number i.e. 45.17% and the minimum number 
14.29%) of MDM boys who never feel fiiU stomach after eating mid 
day meal were of 12 years and 8 years, respectively. 
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• The maximum number i.e. 72.74% and the minimum number 50% 
of MDM girls who always feel full stomach after mid day meal 
were of age 11 years and 7 and 8 years, respectively. 
• The maximum number (33.34%)) and the minimum number 
(12.50%i) of MDM girls who sometimes feel fiill stomach after 
eating mid day meal were of age 8 years and 6 years, respectively. 
• The maximum number i.e. 29.42%) and the minimum number 
13.63%) of MDM girls who never feel ftall stomach after eating 
mid day meal were of age 13 years and 11 years, respectively. 
• The maximum number i.e. 68.57%) and the minimum number 50%) 
of MDM children who always feel full stomach after eating mid 
day meal were of 11 years and 7 years, respectively. 
• The maximum number i.e. 29.54%o and the minimum number 
11,11%) of MDM children who sometimes feel ftall stomach after 
eating mid day meal were of 8 years and 6 years, respectively. 
• The maximum number i.e. 34.61%) and the minimum number 
15.92%) of MDM children who never feel ftjll stomach after eating 
mid day meal were of 12 years and 8 years, respectively. 
Suggestions and Recommendations 
The experience so far clearly shows that MDMs have much to 
contribute to the well-being and future of Indian children. However, 
qualitative improvement are urgently required if the meals are to achieve 
their ftill potential. 
• Financial allocation needs to be enhanced to be able to vary the 
food menu, increase its nutritional content and quantity to make it a 
substitute fiill meal rather than a supplement. 
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• Financial allocations need to be raised. Badly funded programs 
miss a vital opportunity to promote important social goals at a 
relatively low cost. A moderate amount of additional expenditure 
could radically enhance the quality of MDMs. 
• The infrastructure of MDMs requires urgent improvement. 
Adequate infrastructure is particularly crucial to avoid the 
disruption of classroom processes, and also to ensure proper 
hygiene. 
• Class supervision and regular inspections are essential to achieve 
higher quality standards. Better monitoring would also help to 
eradicate petty corruption, such as the pilferage of food by various 
intermediates. 
• For the program to be effective and successful there should be 
active participation from the community including parents and 
teachers, SHGs, local women groups of the area and panchayat. 
• There should be an independent third party evaluation of the 
program to monitor whether the program is fulfilling the objectives 
it is supposed to. 
• The MDMP could be extended and linked to related programs such 
as micronutrients supplementation, health services and nutrition 
education. For e.g. in Kamataka, iron and deworming tablets are 
provided at school. School children get regular health checkups and 
free treatment for illness such as anemia, worms and scabies. 
• The macro and micro nutrients nutritional needs of children need to 
be addressed through this program in an integrated manner. The 
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scope, nature and extent of fortification need to be explored and 
evaluated. 
• The quantity of cereals (wheat / rice / millet) may be increased to 
125 gm per child per day. The recipes should include enough 
vegetables, particularly dark green leafy vegetables, as far as 
possible, every day. The menu should be varied to ensure better 
acceptability of the meals by the children. 
• The MDM could make use of dry foods that can be easily 
preserved without any loss of quality and need for chemical 
preservatives for about 2 or three days at least, one example is 
whole wheat flour biscuits (as distinct from maida biscuits 
generally sold in market by big companies which have a lower 
nutrition value). All that we would like to emphasize is that the 
food should be (a) dry (b) preservable for two or three days without 
adding chemical preservatives (c) high in nutrition and (d) not too 
expensive. 
• The work of preparing whole wheat flour biscuits (or other food 
items) should be given to SHGs or cooperatives of women from 
weaker sections. Assuming that about 10,000 biscuits are required 
in one panchayat for the MDMs/school day, considerable 
employment can be provided to the women from weaker sections 
on this basis. It will help to satisfy clearly laid down requirements 
of hygiene and quality control. As village women will be cooking 
/baking for their own children, there will be guarantee for 
maintaining the quality of food. 
• This meal should be given to students twice a day, the first one at 
the start of the school day. This will help those students who have 
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not eaten a breakfast. The second meal should be given during the 
normal lunch break in school and that would be in dry form like 
gram, germinated pulses, fruits. 
• Wherever there is adequate space in school, efforts should be made 
to encourage school gardens involving school children. It is 
important that apart from nutritive value, hygienic quality of food 
should also be ensured. 
• Teachers should be persuaded to stop viewing the MDM program 
as a source of disruption and distraction of classroom teaching. So, 
there should be periodical orientation programs to sensitize 
implementers, teachers and local community toward the nutritional 
and educational needs of children. 
• There should be a system of monitoring the quality of raw 
materials used, the hygienic quality of cooked meal and feeding 
patterns at schools. Feedback forms can be obtained periodically 
from the children and parents about quality, quantity and other 
parameters. 
To undertake a system analysis and study models of delivery and 
innovations that are working effectively. 
There should be synergistic efforts and cooperation from the 
Department of Health to ensure success of the program. 
Whenever possible, grain and other raw materials should be 
purchased from local farmers and provided of SHGs. 
• 
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ANNEXURE-I 
PROFORMA 
I. 
1 
2. 
3. 
4 
5. 
6. 
7. 
8. 
9. 
II 
1. 
2. 
3. 
5. 
6. 
7. 
8. 
9. 
Impact of Mid Day Meal on Nutritional Status And Academic 
Achievement of School Children in Aligarh City 
INDIVIDUAL PROFILE 
Name of the child: 
Age: 
Sex: 
Class: 
Date of birth: 
D 11 male 7i female 
D 
D 
D 
Name of the school: 
Place of the school: 
Type of the school: 
Ordinal position: 
Number of siblings: 
10. Religion: Q 
11. Residential Address: 
FAMILY BACKGROUND 
Father's Name: 
Mother's Name: 
I) urban 2) rural 
1) Govt, primary 2) private primary 
Brother: Sister: 
n Muslim 2^  Hindu 
Occupation of Parents: 
Father: O 
Mother: Q 
Education of parents: 
Father: D 
Mother: | | 
Mother working status: 
Type of family: | | 
Number of family members: | | 
Number of earning members: i i 
Family Income/month: 
1) Unemployed 2) Unskilled/semiskilled 3) Skilled 
4) Service 6) Professional 
1) Illiterate 2) Just illiterate/ no formal education 3) up to primary 
4) up to middle 5) high school 6) inter 7) graduate & above 
D I) Workina 2) Home maker 
) Joint 2) Nuclear 
n > 4 2)5-7 3)8-l0 4 ) < n 
n>4 2)5-7 3)8-10 4)< l l 
1. 
2. 
3. 
4. 
5. 
III. STANDARD OF LIVING INDEX (SLI) 
Source of drinking water:] | 
Type of house: [ | 
Source of lighting: | | 
Fuel of cooking: [__| 
Toilet: Q 
1) own tao -3 2) shared taD-2 3) handouniD -1 4) others -0 
) Pucca-4 2) Semi Ducca-3 3) Kuchcha-0 4) others-0 
n Electricitv-2 2) Kerosene-1 3) Others-0 
nLPG-2 2)Kerosene-l 3) Others-0 
) Own flush type-4 2) Own pit type-2 3) Shared toilet-2 4) No toilet-0 
Ownership of items: | | 
Total score: | | 
S.L.I. D 
1) Fan -2 2) Radio/Transisto-2 3) Sewing machine-2 
4)Bicycle-2 5) T.V.-3 6) Motorcycle/Scooter-3 7)Car-4 
8) Tractor-4 9) TeIeDhone/Mobile-3 
Score <9 = Low S.L.I. 
10-19 = Medium S.L.L 
>I9 = Light S.L.I. 
l)Low 2) Medium 3) High 
IV. PERSONAL HYGIENE OF THE CHILD 
1 Number ofbath per week: I I ") Once-l 2'! Twice-2 3't Thrice or mnre-3 
Number of times you brush your teeth per day: | | 
Do you wash your hands with soap 
before eating? FH 
Do you wash your hands with soap 
after toilet? [ ] ] 
1) > Twice-2 2) once-l 
3) Occasionally/None-0 
I) Always-2 2) Sometimes-1 3)Never-0 
I) Always-2 2) Sometimes-1 3)Never-0 
hYes-l 2)No-0 
1) Good-2 21 Fair-1 3)Poor-0 
5 Do you have separate: l)Bedding: | | 
2) Toilet/handkerchief: Q 
6 Nails cleaned and trimmed: | | 
7 Oral hygiene of teeth: []J 
8 Dental caries / mottling: Q 
9 Fluffy or dirty hair: [_| 
10 Pediculosis: I | 
11 Total score: F"] 
HYes-l 2)No-0 
HYes-l 2)No-0 
hPresent-O 21 Absent-
HPresent-0 21 Absent-
llPresent-0 21 Absent-
Score 12 to 0! 7=Good personal hygiene 
6 tol 1= Fair personal hygiene 
< 5= Poor personal hygiene 
12 Personal hygiene: | j H Good 21 Fair 31 Poor 
n 
V. ANTHROPOMETRIC MEASUREMENT 
1. Standing Height 
2. Weight 
cm 
kg 
VI. CLINICAL EXAMINATION 
General Appearance: | | 
E y e i D 
HGood 2) Fair 3^  Poor 
Teeth: D 
Gums: I | 
Lips: I I 
6. Skin:n 
7. Nails:n 
8. Anemia: | | 
1) Bright and moist 2) pallorS) dul 
n Normal 2") Caries 3) Fiurosis 
and pale 
D Healthv Coink. clean") 2) Soonev and Bleedina 3) Pale 4") blackish 
1) Normal 2") Anaular stomatitics 3") Chieilosis 
\) Clean and lustrous 2) Dirtv 3) Pustule 4) Scalv 
1) Healthv Coink & shinina) 2) Flat 3) Clubbins 
I) Present 2) Absent 
VII. ASSESSMENT OF ACADEMIC ACHIEVEMENT 
1. Grade in Previous Class (2010): []] 
2. Grade in Proceeding Class (2011): [^ 
1) A (>70) 2) B (55-69) 3) C (40-54) 
D (30-40) E (<29) 
VHI. (A) MID DAY MEAL (ONLY FOR MDM SCHOOL CHILDREN) 
1. Do you get mid day meal in your school every day? always/sometimes/never 
2. Do you eat your mid day meal every day? always/sometimes/never 
3. Do you like mid day meal? always/sometimes/never 
4. Do you feel full stomach after eating mid day meal? always/sometimes/never 
(B) QUALITY AND QUANTITY OF MID DAY MEAL 
1. What quality of raw material do you received for mid good/average/poor 
day meal? 
ni 
2. Energy and protein content in food items: 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
Day Food stuff Quantity of 
Food items 
(gm) 
Energy 
(kcal) 
Protein 
(gm) 
IV 
ANNEXURE - II 
Classification of Occupation 
Skilled workers Technician, supervisor, contractor, mechanic, 
junior government employee. 
Unskilled/Semiskilled Shopkeeper, driver, painter, carpenter, plumber, 
worker electrician, masons, bearer, chawkidar, gardener, 
rickshaw puller, vendor, laborer, cook and other 
V grade employee. 
Service Appointed in any government and non 
government organization. 
Professionals Engineer, doctor, advocate, teacher, executive 
officer. 
This broad classification has been done on the basis of information 
provided by the respondents about their parent's occupation. 
ANNEXURE - III 
Socio-Economic Classification 
S.No. Social class Family monthly income (Rs.) 
1 Poor 
2 Low 
3 Middle 
4 High 
Below 3000 
3000 to 6000 
6000 to 9000 
9000 and above 
This broad classification has been done on the basis of information 
provided by the respondent about their family income. 
VI 
ANNEXURE-IV 
The Standard of Living Index (SLI) 
The Standard of Living Index (SLI) used in the NFHS, District Level 
Household Survey (DLHS) and other surveys have been developed by 
considering many socioeconomic parameters. The SLI is a summary 
household measure and is calculated by adding the scores for house 
type, toilet facility, source of lighting, main fuel for cooking, source of 
drinking water, separate room for cooking, ownership of house, 
ownership of agricultural land, ownership of irrigated land, ownership 
of livestock and ownership of durable goods. The index is calculated 
by summing the weights, which have been developed by International 
Institute of Population Sciences, Mumbai. These weights are based 
upon the relative significance of ownership of these items, rather than 
on a more formal analysis. 
Validity of using low SU as representative of the poor 
Possession of items at household levels has been used for 
developing many standard of living indices. Possession of consumer 
durables and housing facilities has been shown in all countries to be 
associated with standard of living e.g., the higher the standard of living 
of a household, the more possessions they tend to have and the better 
their housing conditions are. In general, the 'rich' do not choose to live 
like the 'poor' in any country and the 'poor' generally lack possessions 
due to a lack of resources rather than out of choice. It is also fairly 
evident that the possessions used in the two indices 'possession of 
durables' and 'housing facility') are relevant measures of standard of 
living in the Indian context. 
Vll 
ANNEXURE-V 
Energy and Protein Content of food items (per 100 gm) 
Food Items Energy (kcal) Protein (gm) 
Rice (chawal) 345 6.8 
Wheat Dalia 346 11.8 
Green gram (Moong dal) 348 24.5 
Lentil (Masoor dal) 343 25.1 
Soyabean 432 43.2 
Source: Nutritive value of Indian foods. ICMR, Hyderabad 
(1990). 
Vlll 
ANNEXURE- VI 
Reference height and weight of Indian boys and girls according to 
CDC Growth Standard (2000) 
Age(yrs) 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Boys 
Height 
115.7 
122 
128.1 
133.7 
138.8 
143.7 
149.3 
156.4 
164.1 
CDC standard 
Weight 
20.8 
23.2 
25.8 
28.7 
32.1 
36.1 
40.7 
45.8 
51.2 
Girls 
Height 
115 
121.8 
127.8 
133.1 
138.2 
144.3 
151.5 
157.3 
160.5 
Weight 
20.3 
22.9 
25.8 
29.1 
33.1 
37.4 
41.8 
46 
49.5 
Source: CDC Growth Standard (2000) 
IX 
ANNEXURE - VII 
Reference height-for-age of Indian children according to WHO 
Growth Standard (2007) 
Height-for-age (cm) 
Age Boys Girls 
(yrs) 
-3SD -2SD -ISD Median -3SD -2SD -ISD Median 
6 101.2 106.1 111.0 116.0 102.1 107.4 112.7 118.0 
7 105.9 111.2 116.4 121.7 104.4 109.9 115.3 120.8 
8 110.3 116.0 121.6 127.3 109.2 115.0 120.8 126.6 
9 114.5 120.5 126.6 138.6 114.2 120.3 126.4 132.5 
10 118.7 125.0 131.4 137.8 119.4 125.8 132.2 138.6 
11 122.9 129.7 136.4 143.1 125.1 131.7 138.3 145.0 
12 127.8 134.4 142.0 149.1 130.7 137.6 144.4 151.2 
13 133.8 141.2 148.6 156.0 135.6 142.5 149.4 156.4 
14 140.1 147.8 155.5 163.2 139.0 145.9 152.8 159.8 
Source: WHO Growth Standard (2007) 
ANNEXURE - VIII 
Reference BMI-for-age of Indian children according to WHO 
Growth Standard (2007) 
BMI-for-age (kg/m^) 
Boys Girls 
Age 
(yrs) .3SD -2SD -ISD Median -3SD -2SD -ISD Median 
6 12.1 13.0 14.1 15.3 11.7 12.7 13.9 15.3 
7 12.3 13.1 14.2 15.5 11.8 12.7 13.9 15.4 
8 12.4 13.3 14.4 15.7 11.9 12.9 14.1 15.7 
9 12.6 13.5 14.6 16.0 12.1 13.1 14.4 16.1 
10 12.8 13.7 14.9 16.4 12.4 13.5 14.8 16.6 
11 13.1 14.1 15.3 16.9 12.7 13.9 15.3 17.2 
12 13.4 14.5 15.8 17.5 13.2 14.4 16.0 18.0 
13 13.8 14.9 16.4 18.2 13.6 14.9 16.6 18.8 
14 14.3 15.5 17.0 19.0 14.0 15.4 17.2 19.6 
Source: WHO Growth Standard (2007) 
ANNEXURE - IX 
Scenario of Mid Day Meal Scheme in Aligarh City 
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